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No. 14-26-K Besly Grinder with magnetic chuck surfacing flatiron castings. Time, 150 surfaces per hour, from the rough, 


The Besly Grinder Is The Fastest Surface Reducer In Existence 
And The Best Disc Grinder On The Market. 


For reasons why, see page 123 this issu 
Our illustrated booklet ‘‘Besly’s Modern Dise Grinding Practice’? and our new Besly 
Grinder catalogue, just off the press, thoroughly cover the dise grinder subject They 


are mailed free on application. Write for them today. 


Charles H. Besly & Company 


Chicago, U. S.A. 


Largest Manufacturers of Disc Grinders in the World. 





(Originators of Disc Grinders) 
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Boiler and Plate Shop Equipments 


Bement Hydraulic Punching Machine 








An Automatic Punch of New 
Design—Positive, Noiseless 


and Quick-Acting 


Operated by 1500 Ib. 
water pressure. Head 
descends by water pres- 
sure and automatically 
returns to top of stroke 
and stops, or by a slight 
adjustment runs _ auto- 
matically. 

Machine is massively 
constructed and the 
control is such _ that 
machine cannot be 
forced or overloaded 
beyond its designed ca- 
pacity, as action stops of 
its own accord when the 
capacity limit is reached. 
Pressure exerted, 32 tons 
ae MILES’ 0] for }{” holes in {” steel 
| pHILA. PAY SS plate. Strokes, 25 per 
vetipes minute. Throat, 20”. 

By charging dies for 
shear blocks, machine 
can also be used for 
shearing. 

All stuffing boxes are 
outside and hemp- 
packed. Also built in 
larger capacities for 
holes up to 2”. 


Complete Boiler Shop Equipments from floor-plate to 
overhead traveling crane that show marked economy. 


Write for photos and details of any requirements. 


Niles-Bement-Pond Company 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


(See offices on page 3) 
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Manufacturing Shot Gun Barrels 


As most readers of the AMERICAN Ma- 
CHINIST are aware, the Hopkins & Allen 
Arms Company, of Norwich, Conn., has 
been engaged for many years in the man- 
ufacture of a varied line of fire arms, in- 
cluding single- and double-barrel shot 
guns, small-caliber rifles and revolvers 
of different types. As might be expected 
this company’s factory is filled with in- 
teresting machines and special tools and 
the processes of manufacture as carried 
on there are of a nature sure to appeal 
to the mechanic. 

It is, of course, impossible, within the 
limits of a series of articles in this 
journal, to cover thoroughly the details of 
all the operations through which the parts 
of a shot gun or a revolver pass before 
completion. For this reason illustrations 
have been selected which show only the 
more important and more interesting pro- 


cesses, of which, however, there are a 
large number. These illustrations and 
the data for the descriptive matter have 
been secured through the courtesy and 
coéperation of General Manager Charies 
B. Lee and Superintendent Arthur C. 
Wright. 




















A PAIR O} 
DAMASCUS GUN BARRELS 


Fic. .. BREECH END OF 


A good .aany of the special machines 
ind attachments employed in this factory, 
as well as special tools of the jig and 
were either devised and 
directly by Mr. Wright or con- 
structed to his designs. They are the 
evtgrowth of his many years of prac- 
tical experience in revolver and gun man- 


fixture class, 


built 


By Frank A. Stanley 








The many operations im 
the manujacture of shot gun 
barrels include welding up 
of the original tube, drilling, 
reaming, straightening, fil- 
ting and milling of lugs and 
ribs, polishing and browning. 

These processes requir 
special machines and tools, 
bymeans oj which both plain 
and beautifully figured Dam 
ascus barrels jinished 
jor single and double guns. 

The ie thods used by a 
well known New England 
gun manujacturer. 


arVre 




















ufacture and naturally they facilitate and 
simplify greatly the production of various 
parts entering into fire-arm construction. 


SHOT-GUN BARREL OPERATIONS 


As the barrel may be considered the 
most important member of the shot gun 
this first article on Hopkins & Allen 
methods will be confined to the tools and 
processes employed in barrel manufac- 
ture. 

Many of the shot-gun barrels used at 
this place are imported, particularly those 


BUILDING Up DAMASCUS BARRELS 
A number of thin charcoal-iron and 
steel plates are first welded together in 
alternate arrangement until the required 
number of layers is obtained, depending 
upon the and character of pat- 
tern desired in the barrel. From this 
composite block of metal, strips are cut 
in the form of ribbons, each, of course, 


composed of as 


the 


size 


many laminations as 


there were sheets of steel and iron in th: 


original welded material. These com 
posite ribbons are then twisted as indi 
cated at A, Fig. 2, after which a num- 
ber of them are butt welded together 


their entire length 
as at B in the same illustration. We now 
have a ribbon made up cf the narrow and 


edgewise throughout 


twisted strips, and the 
weld this ribbon spirally upon a mandrel, 
thus forming a tube which is butt welded 
spirally from end to This 
then is the rough after 
being machined within a 
few thousandths of the required size of 
bore, is ready for the gun 
who proceeds to finish the tube outside 
and in to suit his requirements. It 
be clear that the character of the pattern 
upon the barrel is determined by the 
number of steel and iron strips in the 
ribbon, the thickness and width of the 
latter, the amount of twist given 
ribbons and the number of strands which 


next stage is to 


end as at C 


barrel which 


internally to 
manufacturer 


will 


these 


are welded together prior to welding 
spirally upon the mandrel. 

The figure thus formed is not super 
ficial, but instead extends through the 

















—— - 

Fic. 2. DAMASCUS BARREL IN PROCESS OF CONSTRUt N 
of the twist and laminated types, these entire thickness of the metal to the bor 
being received at the factory with th The browning process through which th 
bore machined to within about 0.005 inch, barrel is passed in finishing brings out 
while the plain barrels are made at the the figured ornamentation in black and 
factory from solid stock. silvery-white lines, and no matter how 


The process of welding up a Damascus 
barrel with its beautifully twisted figure 
repeating itself at intervals around the 
tube and along its surface, but giving 
throughout the length of the barrel a 
variety of curves and patterns, as in 
Fig. 1, is somewhat complicated. The 
general method may be outlined briefly 
as follows: 


much material may be removed from the 
surface of the original barrel, when this 
is afterward finished and browned, the 
pattern still be brought out clearly 


upon the surface. 


will 


BorRING, TURNING AND STRAIGHTENING 
The barrels that are made from the 
solid stock are bored at the shop on 
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Pratt & Whitney gun-barrel drilling ma- 
chines bringing the bore to within 0.005 
inch of finished size. In the process of 
boring from the solid, say a twelve-bore 
gun as illustrated in Fig. 3, the drill is 
fed at about 0.0006 to 0.0008 inch per 
revolution, the speed of rotation being 
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bits are shown in Fig. 4, resting against 
the machine, which in this view is il- 
lustrated with a double-barrel job in po- 
sition for reaming. 

The bits have cutting heads about 12 
inches long and a cross-section through 
the head is represented in Fig. 5. As 














Fic. 3. DriLLING GUN BARRELS 


1400 turns per minute and about 0.005 
inch being left for finish reaming. 

With either the twist type of barrel 
(which is received in its roughed-out 
condition) or the barrel made from the 
solid material, while the bore is. still 
0.005 small the next operation is rough 
turning the outside, after which the bar- 
rels are straightened by the customary 
process of pointing the barrel toward a 
window and squinting down the bore at 
a line on a pane of opaque glass, the 
reflection of this line in the bore if 
straight indicating that the barrel is 
straight; or if curved, being a sure sign 
that the hammer must be applied at a 
certain point in the length of the barrel 
to rectify some crooked spot. After 
straightening on the block by means of 
a hammer or mallet, the barrel is finish 
turned on a lathe with former bars by 
which the taper and the enlarged portion 
are produced. Following this the barrels 
are ground on a large, broad-face stone, 
past the edge of which they are fed 
while revolving, by the operator. 


FINISH BORING OR REAMING 


Now, in the case of the barrel for the 
single gun, the next process is brazing 
on the lug at the under side. 

The single-gun barrel, after this lug is 
machined, is then ready for finish bor- 
ing or reaming. This operation is accom- 
plished by means of a four-sided tool, 
commonly called a “bit,” only one corner 
of which does any cutting. Two of these 








there shown, the tool is provided with a 
wooden strip at one side, which is called 
a “chip” and which may be packed out 
by slips of paper placed between it and 
the side of the tool. The cross-section 
shows the position and section of the 
“chip”; and it will be seen that one 
sharp cutting corner is provided on the 
bit, while the corresponding corner is 
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rounded slightly, so that the tool takes 
a bearing in the bore only on this rounded 
corner (known as the “leading corner’) 
and on the wood strip opposite, while the 
sharp corner is doing the cutting. 

These bits or reamers are fed through 
the work a number of times, the exact 
Wood “Chip” 
< Same Radius as Bore. 
~Thin Packing Strip. 





Sharp Cutting Corner. 





‘Leading Corner | 
Rounded about American Machinist 


SECTION THROUGH GUN-BARREL 
RBEAMER 


Fic. 5. 


number for any given barrel being de- 
termined by the condition of the bore 
after each cut. The feed given them is 
about 1/16 inch per revolution and the 
speed of rotation 70 turns per minute. 
They are generally drawn through the 
work, though often pushed through as 
well. After this finishing operation, the 
single barrel is ready for polishing by 
means of the apparatus illustrated in 
Fig. 6. Before describing this, however, 
brief reference may be made to “choke 
boring.” 


CHOKE BORING 


Gun barrels may be bored straight, 





REAMING GUN BARRELS 


may be “full-choked” or “modified,” the 
latter giving a reduction at the muzzle, 
somewhere between the “full-choke” 
and the straight-bore barrel. For chok- 
ing, the barrels are passed through a 
swedging process where the muzzle end 
is reduced or tapered back for a distance 
varying from five toe eight inches accord- 
ing to the amount of choke required. 
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This operation is performed to a plug 
gage, which shows when the end of the 
bore has been sufficiently reduced, and 
the barrel is then ready for finish ream- 
ing. The reamer in this case is tapered 
to conform to the choke required; for 
example, while the straight bore in a 
barrel is, say, 0.730 for a 12-gage gun, 
the end of the reamer which finishes 
the mouth for a full-choked gun, may 
be as small as 0.695, or in the case of 
a modified choke, 0.716. Different sports- 
men and trap shooters have different 
ideas as to choke-bore guns and manu- 
facturers naturally have a good many 
different combinations to put together as 
regards the amount of choke, etc. 


GUN-BARREL POLISHING 


The apparatus illustrated in Fig. 6 is 
used for polishing single-gun barrels and 
is adapted to reciprocate these barrels be- 
tween clamps, supplied with emery and 
oil, at the same time imparting a rotary 
movement to the work, the result being 
that the barrel moves in a helix, between 
the polishing jaws. As the work rotates 
ahead on both up and down strokes a 
little consideration will show that this 
spiral polish is in both directions, that is, 
right and left hand. At the time 
as the work is reciprocated between the 
jaws, it is also being advanced or in- 
dexed ahead so that all parts of the 
periphery are brought into contact with 
the polishing medium. After this opera- 
tion is completed, the mechanism by 
which the barrels are given their helical 
movement is thrown out of action and 
they are then simply moved vertically, 
laying the polishing lines longitudinally, 
the indexing of the barrels, of course, 
continuing during this straight-ahead pol- 
ishing movement. 


same 


Several barrels are handled  simul- 
taneously with each machine, as clearly 
brought out in the illustration, which also 
shows the pitman by which the cross 
head with the work is reciprocated from 
a crank on a shaft overhead; the en- 
graving also indicates the position of the 
driving chain for rotating the work. 


OPERATIONS ON DOUBLE-GUN BARRELS 


In the case of the barrels for the double 
gun there are a number of interesting 
milling operations associated with the 
putting together of the two barrels. Some 
of these are performed before, and some 
after, the brazing in of the lug under the 
barrels and the soldering of the ribs 
along the top and bottom. The facing 
sides of the enlarged portions at the 
breech of the barrels must be milled off 
to give the correct center distance at the 
breech and these facing cuts on each 
pair of barrels must, of course, be made 
right and left hand. 


With the twisted and laminated barrels 
it is important that right and left barrels 
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should not be confused; therefore in put- 
ting through lots of twisted barrels for 
dcuble guns they are handled in pairs 
which are kept together until they have 
passed through the milling operations. 

As the center lines of the barrels con- 
verge toward the muzzle (say 3/16 inch 
with a pair of 30-inch barrels) it is nec- 
essary that the sides of the breech be 
milled at just the right angle to give the 
required convergence of the barrel cen- 
ters. 


MILLING CUTS FOR THE JOINT BETWEEN 
THE BARRELS 


These facing cuts for the joints be- 
tween the two barrels are made with the 
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pair of barrels held by means of suitable 
fixtures arranged somewhat as shown in 
Fig. 7, which, however, does not represent 
the operation described, but rather the 
milling of the dovetail slot which must be 
cut near the breech end of each barrel 
so that when the pair are put together 
the two sides of the slot form an opening 
for a key on the lug which is later brazed 
in position to hold the barrels in correct 
relation with each other. This milling 
operation is performed as indicated in 
Fig. 7, with the work properly supported 
to give the correct slope to the cut and 
prevent vibration during the operation. 
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A ROTARY MILLING FIXTURE 


Another of the interesting appliances in 
the barrel-milling department is the worm- 
driven rotary arrangement illustrated in 
Fig. 8 for machining the enlarged taper 
portion of the barrel at the breech end. 
The fixture shown is provided with a 
long quill having at the front end a draw- 
in collet for holding the barrel snugly, 
this quill being removed bodily with the 
work upon completion of the cut by sim- 
ply turning the handle A at the outer end, 
a change from one barrel to another oc- 
cupying but a moment. The general form 
of the rotating head by which the end of 
the barrel is supported and the work re- 
volved past the cutter, is clearly shown in 





BARREL-POLISHING MACHINES 


the halftone. As will be observed. the 
cylindrical casting is cut away sufficiently 
at the sides to provide ample clearance 
for the cutter and arbor, at the same time 
extending forward and upward to take a 


bearing upon the work arbor and thus 
greatly stiffen the job for the cutting 
operation. 


The cutter itself is tapered to conform 
to the taper required on the gun barrel. 
and only one cut is necessary to produce 
the correct contour. The rotating head is 
revolved each time to the exact point re- 
quired, by means of the adjustable stop 
B. The fixture enables this portion of 
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Fic. 7. MILLING DoveTAIL POCKET FOR LUG IN Fic. 


DouBLE GUN BARRELS 


the barrel to be finished in considerably 
less than one minute. 


A SOLDERING OPERATION 


After the brazing in of the lug, the ribs 
at top and bottom of the barrels must be 
soldered in place, also the loop for the 
‘“forend” must be soldered in position. 
The two barrels are put together in the 
department, Fig. 9, after they have been 
“tinned” by dipping in a.small deep pot 
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8. RoTARY MILLING OPERATION ON BREECH 


END OF GUN BARREL 


kept hot in a special furnace. Here a 
number of distance pieces are placed 
between the barrels after one rib is 
slipped into place and prior to placing the 
other; then the barrels are wound with 
wire at several points along their length, 
the distance blocks and the wires holding 
the barrels and ribs firmly together. 

Now, following the wiring process, the 
soldering operation is accomplished. To 
heat the work, the operator places sev- 














Fic. 9. View IN DOUBLE-GUN FITTING DEPARTMENT 


eral special mandrels or plugs in the fur- 
nace and after warming a pair of bar- 
rels in the fire, and getting the mandrels 
red hot, the work is placed in a fixture 
on the bench and a pair of the red-hot 
mandrels slipped in one end, thus heating 
the work sufficiently to cause the solder 
applied in stick form along the edge of 
the ribs to flow freely. Of course, the 
barrels are thoroughly cleaned before tin- 
ning and brushed with soldering acid, and 
when ready for soldering, a liberal quan- 
tity of resin is sprinkled along the work 
After soldering about one-half the 
length, another pair of hot mandrels is 
slipped into the other end of the barrels 
and the soldering operation completed 
The outside of the work is cleaned of 
superfluous solder and resin by sand 
blasting. 


MILLING LuGs AND Top RIBS 


Some further milling operations which 
are performed after the barrels are as- 
sembled in pairs are illustrated by Figs. 
10, 11 and 12. The first of these shows 
the method of straddle milling the iugs 
and at the same time surfacing the bot- 
tom of the breech end of the barrels to 
form a perfect seat, for bearing on the 
gun frame, this surface being called the 
“water table.” The work is held in a 
conveniently manipulated fixture and sup- 
ported by a device which obviates all pos- 
sibility of springing during the milling 
cut. Fig. 11 shows the method of cross 
milling the ends of the lug by which the 
barrels are mounted on the frame or re- 
ceiver. 

A gang-milling operation is shown in 
Fig. 12 where fvx«r pairs of barrels are 
mounted on a :xture on the Brown & 
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Fic. 10. MILLING LUG AND WATER-TABLE ON DOUBLE- 


GUN BARRELS 


Sharpe milling machine, and held without 
chance of distortion while the top ribs are 
milled flat and true by the four cutters 
the arbor. The operation of 
“matting” these ribs is accomplished in 
the machine illustrated by Fig. 13. 


shown on 


THE MATTING MACHINE 


This machine is arranged for automat- 
ically matting the rib, breaking up the 
flat surface sufficiently to prevent the re- 
flection of light and the consequent glare 
in the eves when sighting along the gun. 
The is adapted to carry three 
narrow, and op- 


machine 


flat knives, or chisels, 


erates somewhat upon the principle of a 
file-cutting machine. The three flat cut- 
ting tools, located at C, are lifted by 
means of cams D resembling ratchet 


wheels and driven back against the work 
by the stiff flat springs acting upon their 
upper ends. The force of the blow may 
be regulated by applying more or 
pressure upon the springs, and the pitch 
is varied by change gears at E, acting 
upon the feed screw which traverses the 
carriage. Ordinarily the pitch is about 
40 per inch, and the cut 0.01 inch deep. 
The ribs matted in this machine are quite 
commonly cut with a combination of 
three rows of straizht lines, the central 
row being at right ansles to the rib, while 
the row at either side is oblique, as in- 
dicated in the halftone, Fig. 1. The ribs 
can be so formed and matted that the 
two outer or side mats are raised and the 
center mat depressed sufficiently to form 
a matted valley down the rib for guiding 
the eye to a quick sight. 

It is obvious that if the barrels carry- 
ing the rib being matted rested upon a 
perfectly rigid support, the action of the 
cutting tool upon the rib would by a 
peening process tend to elongate the up- 


less 
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per surface and cause deformation of 
the work. To obviate the barrels, 
while being operated upon, rest upon soft- 
wood blocks, which are placed at inter- 
vals along their length, and give a cush- 
ioning effect tending to offset any peen- 
ing tendency of the cutting tool. 


this, 


MAINTENANCE OF THE MATTING TOOLS 


This machine is ordinarily operated at 


about 600 blows per minute. In order 
that the best results shall be obtained 
with the cutters it is essential that they 


be ground at the proper angles, and that 
the impact upon the work shall be along 
a line at a suitable angle to the surface 
of the rib. To facilitate the grinding 


ForRM MILLING LUG ON 











DOUBLE- 
GUN BARRELS 


operations, a special fixture has been de- 


vised upon which the tools are held to 
give proper rake and clearance, at t! 
Same time locating the cutter fron 


shoulder formed on its edge, by whic 
it is lifted preparatory to springing back 
to the cut. This then, 
cutter is lifted exactly to a predetermined 
and that all the 
trike properly the 
drop. 


Of course, the 


means, that the 


distance, cutters shall 


with same amount of 
cutters may be made of 


other shapes than straight lines, combin- 


ing, say, two outer rows of curved lines 
with a curved or straight row between, 
or other combinations can be produced 
The cutters are interchangeable and as 




















12. MILLING 


Top RIBs 
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Fic. 13. AUTOMATIC MATTING MACHINE 


indicated above are all ground to definite 
length from the heel which bears upon 
the lifting cam or ratchet. 

The finish boring or reaming operation 
on the pair of barrels for the double gun 
is accomplished in the machine shown 
in Fig. 4, which has already been referred 
to in connection with the finishing of 
single barrels. The barrels are ready 
then to be draw filed to prepare the 
surface for “browning.” 

THE BROWNING ROOM 

The process of browning gun barrels, 
which, by the way, is called “black 
browning,” now that the surface given 
the metal is a positive black, is carried 











on in the department represented in Figs. 
14 and 15. There is not much apparatus 
to be shown in this connection; however, 
some idea of the method of handling 
the work can be given in a few words. 

Upon a bench at the side of the room 
there are a few hundred wooden plugs 
which are inserted in the ends of the 
barrels to facilitate handling them with- 
out touching the metal itself. The bar- 
rels, as they come to this department, 
are thoroughly cleansed of all grease, 
then treated with a solution of lime and 
washed in hot water, after which the 
browning material is applied with a 
sponge. 

There are different formulas for this 
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THE BROWNING ROOM 
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mixture, one of which is as follows: 
Aqua fortis, 1'4 ounces; sweet spirits of 
niter, '+ ounce; sweet spirits of wine, 1 
ounce; tincture of muriate of iron, 1 
ounce; sulphate of copper, 1 ounce; 
water, 30 ounces. Add 3 grains per 
ounce of corresive sublimate or possibly 
less for lower grades of barrels. Let 
stand for at least 24 hours before using. 


SUCCESSIVE APPLICATIONS ON THE BARREL 
SURFACE 


After this mixture has carried on its 
rusting or etching operation for, say, 24 
hours, the surface is carded off with a 
file card or wire brush and given a sec- 
ond coat of the browning mixture, which, 
as with the previous coating, is allowed 
to remain for perhaps another 24 hours, 
this being followed by the carding of the 
surface and the work then being im- 
mersed for some time in water and then 
cooled off. A third coat of the browning 
mixture is then applied, and after 24 
hours the work is placed in boiling water 
containing logwood and then in a hot 
bath having a small percentage of alum 
to set the color. Again the barrel is 
carded, then finally placed in the boiling 
liquid, rubbed off with a sponge when 
removed from the tank and wiped dry. 

In this department the barrels, while 
undergoing the action of the browning 
material, are kept in a closed room, free 
from dust and under an even tempera- 
ture. While the preceding paragraph 
gives the time during which each coat 
remains on the barrel as 24 hours, this 
time actually is varied somewhat to suit 
conditions, and here the individual judg- 
ment of the men in charge of this work 
must be relied upon for the results de- 
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sired. Such conditions as variations in 
humidity, temperatures, etc., have a bear- 
ing upon the length of time which a bar- 
rel should be treated to obtain the finish 
required. 

It will be seen from the views, Figs. 
14 and 15, that the tanks in this depart- 
ment are provided with suitable hoods, 
and exhaust apparatus carries away the 
vapors from the baths and also the pow- 
dered material which is carded from the 
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barrels while they are supported over 
the sheet-metal receivers shown in 
Fig. 14. 

HANDLING TWIST BARRELS 


In the case of twist or laminated bar- 
rels, where the pattern due to the twist 
is to be brought out on the surface, the 
action of the browning mixture gives 
a black and silvery-white appearance in 
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outlining the twisted figure, the steel be- 
ing blackened by the etching process and 
oxidation and the iron cleaning up a sil- 
very white. While the browning of such 
barrels differs slightly in certain details 
from the in connection with 
what are called “black bar- 
‘rels,” owing to their plain black surface, 
in general the treatment of the two 
classes of work in the browning depart- 


procedure 
commonly 


ment is quite similar. 








An Econ 


One of the interesting features of the 
shops of the F. E. Reed Company, of 
Worcester, Mass., is the system of belt 
drives which were installed nearly 11 
years ago by Nathaniel Hill, of Lowell, 
Mass. Starting in the engine room with 
the 136-horsepower Brown engine with 
its 12-foot flywheel running 83 revolu- 
tions per minute, the whole power of the 
shop is transmitted by two comparatively 
narrow leather belts, one being 5 and the 
other 7 inches wide, being what is known 
as light, double leather belt. 

Fig. 1 shows the engine flywheel and 
the idler above it which forces the belt 
to make contact with about 34 of the fly- 
wheel’s circumference. This is for the 


omical Belt Drive 


Editorial Correspondence 








A belt drive which was so 
carefully planned and in- 
stalled that it has run eleven 
years without costing a dol- 


lar for repairs. 




















is 


narrow belt, the idler for the wide belt 
shown in Fig. 2, where the belt also has 


a large arc of contact and gZoes around 


the idler shown. 


CoMPACT DYNAMO Drivi 

upled belt 
connection room 
where space and 
which was necessary to drive the dynamo 
for furnishing light and current for the 
shop. This taken from a jack 
shaft carrying the large pulley shown at 
the extreme left of the picture, the belt 
of a turn around it and 


shows a very short ci 
the 


extremely 


Fig. 3 
engine 
limited 


in same 


is 
short 


is 


making about 


running over idlers so as to have an 
equally large contact with the dynamo 
pulley. One idler is adjustable by the 























Fic. 1. 


ENGINE ROOM WITH Two BELTS 
ON THE FLYWHEEL 


Fic. 2. 





THE IDLER ON THE WIDE BELT 
Fic. 3. BELTING FROM JACK SHAFT TO DYNAMO 
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Fic. 4. Wipe BELT’ DRIVE 


screw arrangement shown so that the 
proper belt tension can be secured at all 
times. This not only allows excellent belt 
contect but also keeps the under side of 
the belt out of the way between the two 
timbers shown over the idler pulley. 


GETTING POWER UPSTAIRS 


“he view in Fig. 4 was taken before 
the flywheel was boxed in and shows how 
the narrow belt goes straight up to the 
next floor while the wide belt B, after 
going over the upper idler in Fig. 2, runs 
off at an angle and drives the large pul- 
ley shown, 6 feet 8 inches in diameter, 
in the upper right-hand corner, the re- 
turn being down through the floor and 
shown at C in Fig. 4. 

Fig. 5 shows the narrow belt after it 
passes through the floor above and gives 
a good idea of the large size driving 
pulleys used in the line shaft. This pul- 
ley is 7 feet 8 inches in diameter. Here 
again, the extremely large belt contact 
will be noticed and the adjustment of the 
idler for varying belt conditicns. 

In Fig. 6 is an interesting quarter-turn 
drive where power is transmitted down 
from one of the line shafts to a special 
department below. The angle of the up- 
right timber supporting the idlers and the 
way in which they act as guards for the 
belt is clearly shown. There is another 
large pulley directly below the floor, the 
lower idler maintaining the same large 
contact as on the upper pulley. 


AN INTERESTING ARRANGEMENT 


Fig. 7 shows an extremely interesting 
and apparently complicated arrangement 
which transmits power from one shaft to 
the other, and also to the intermediate 
shaft which is used for a special purpose. 
Beginning with the right-hand shaft and 
following the belt in the direction of the 
arrow we find it goes around the large 


THROUGH First FLoor 


pulley up over idler A, around idler B, 
straight to the left to idler C, around this 
to the under side of the large pulley D 
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on the intermediate shaft, and over this 
to the pulley on the shaft at the left. 
While this seems to be rather complicated 
ir will be noticed that the large contact is 
secured on all three of the driving pul- 
leys, which enables them to transmit the 
desired power. 

Fig. 8 is a very close connected quarter 
turned drive which requires little expla- 
sation. The power coming up from below 
at the extreme left and being transmitted 
to the shaft at right angles, through the 
large pulley A, over the idlers B and C 
to the other pulley D. It will be noticed 
that in this case both sides of the belt 
are used, in the case of the idler D. 


INTERESTING BELTING FIGURES 


At engine speeds quoted these belts 
give a belt speed of about 3100 feet per 
minute, and dividing 136 horsepower by 
12, the combined widths of the belts, we 
have 11 horsepower per inch of width. 
According to these figures, they are se- 
curing a horsepower at a belt speed of a 
little less than 280 feet per minute per 
inch of width which is considerably 

















Fic. 5. NARrow BELT FOR SECOND FLOOR 


Fic. 6. DrIvING DoWN WITH A QUARTER- 
TURN BELT 
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Fic. 7. CLOSE 
Icwer than is usually considered as a safe 
allowance. 





ARRANGEMENT OF PULLEY 

















Goop CONTACT 


TO SECURE 


These belts can all be run forward or 
backward without running off the pulleys, 
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REVERSIBLE QUARTER TURN 


Fic. 8. 


ali stretch being taken care of by the 
screw-adjusted idlers shown. This is an 
extremely interesting installation in many 
and the that it has been in 
operation for with the 


ways, fact 
constant 
same belt and without the expense of any 
kind except that required for ordinary 


care, speaks very highly for its economy. 


years 








Finishing with the R 


This die-making kink, though not new, 
may help some mechanics that read this. 
The idea is to use a rotary file for re- 
moving the stock from the blanking 
punch for clearance when an even break 
is required on the finished steel blank. 

The general rule for blanking steel is 
to make the punch 6 per cent. of the 
thickness of the stock to be punched, 
smaller on each side than the die. Most 
diemakers, after shearing the punch 
through the die, remove the rest of the 
stock by filing by hand, which, at its best 
is nothing but pure guesswork and gen- 
erally calls for a lot of oil-stoning after 
the punch is hardened. By using the 
rotary file shown in the sketch this stock 
can be removed faster and easier and at 
the same time evenly all around, assuring 
an even break in the finished blank. 

For example we have a die and punch 
to make like the sketch. The die is first 
laid out, finished to hardened and 
stoned to fit the templet. 


size, 
The punch is 
then machined within a shade of the line, 
sheared into the die about 1/16 inch and 
then filed within a couple of thousandths 
of the sheared portion. It is then 
sheared through the die and the clear- 
ance figured. 

Say'we are to punch 3/32-inch sheet 
steel. Six per cent. of 0.093 inch 
0.0055, or the amount to be removed from 
each side of the punch. We next take a 
rotary file '4 or % inch diameter and 
hold it in a collet in the bench-lathe. 
After making it run pretty true we use 
the grinding attachment and grind about 

inch at the end of the file as much 
smaller on a side as there is stock to be 


By Fred Cedarleaf 








A handy way of finishing 
punches and a pointer on 
the allowance to be 
between pune h and die that 


made 


results in good work 




















from the punch which in this 
case is 0.0055 inch. If the file 
ured 0.250 inch we would grind the end 
down to 0.239 inch diameter. The file is 


then held in the drill and run at 


removed 
meas- 


press, 


otary File 


fast speed, the punch being held on the 
table and forced into the file which will 
cut until the ground surface touches the 
work. After going al! 
a ridge is left on the 
removed by 
and 


surface of the 
around the punch 
bottom which can be easily 
inch further 

flush with the 


bringing the file down 
working this ridge down 
rest of the punch. 

A set of files ground at the end to suit 
the standard stock is a 
handy addition to any mechanic’s tool kit 

I may mention that a good way to lay 
off the punch is to tin the face of it and 
then float a thin film of solder on it. The 
face 


thicknesses of 


punch is then squeezed against the 
of the die, leaving an accurate imprint on 
solder film, 
lowed. This is more 


bing through the d 


the soft which is easily fol- 


accurate than scri- 


e 














Plan of Punch 
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Building the Maxwell Automobile 


Owing to the fact that in the construc- 
tion adopted for the Maxwell automobiles, 
the transmission gear case is integral 
with the crank case of the engine, there 
are a number of interesting operations 
and fixtures used in connection with the 
finishing of these parts. In Fig. 1 the 
general shape of the casting, which is 
of aluminum, may be seen. 

In this illustration the portion A forms 
the crank case of the engine and in its 
top may be seen the four round open- 
ings upon which the engine cylinders 
are set. These openings are connected 
by a straight, longitudinal opening 
through the casting. The portion marked 
B forms the transmission gear case. In 
this portion of the casting, C is the thrust 
bearing of the main shaft, leading back 
to the differential and D is the bearing 
of the countershaft which carries the 
change gears. At E may be seen the in- 
side bearing for this countershaft, cor- 
responding to the bearing D. There is 
also another shaft lower down, which 
does not show, but which carries the re- 
versing gear. At F are the two openings 
for the cam shafts of the engine and the 
flaring pockets in the casting at these 
points are to take the large cam-shaft 
gears 


MACHINING THE TOP SURFACE 


As will be seen, for the first operation 
of machining the top, the casting is held 
in a jig upon the table of a planer type 
miller and after leveling up, is run once 
through, with the type of cutter shown. 
The flat disk cutter has inserted teeth and 
mills off the top, flat surface, while the 
end mill, extending down through the 
longitudinal opening in the casting, cleans 
off the sides of this opening. There is 








Fic. 1. MILLING Top oF CRANK CASE AND 


By Snowden B. Redfield 








Maxwell automobile construc- 
tion requires special tools and fix 
tures to secure alinement of the 
many bearings in the combina- 
tion crank and gear case. 

Milling of the top surface pro- 
vides location vertically and for 
jacing all the bearings. The end 
surjaces of these bearings give 
location endways for all further 
operations. 


'lywheels and shajts are bal 
anced separately, assembled, and 
then the rim of wheel is ground, 
using a standard crank case as 
the supporting fixture for the 
shajt 




















but the one operation of rough milling, as 
this is considered sufficient for this part 
of the work. The cylinders are perman- 
ently located by the circular openings 
which are machined later. 

When the top of the crank case has 
been machined, an end mill is put into 
the spindle and the top of the transmis- 
sion case B is cleaned off. This finishes 
the operation on this machine. 


MILLING ENDS OF SIX BEARINGS AT A 
TIME 


In Fig. 2 is shown a special milling ma- 
chine made from a lathe. The 13 mill- 
ing cutters mounted upon the spindle, 
serve to finish the ends of the main bear- 
ings of the engine and transmission, and 








LONGITUDINAL OPENING 


it is from these bearing ends and the top 
surface of the crank case, that the other 
operations are located. The ends of the 
bearimgs are milled square by bolting the 
milled surface of the top of the crank 
case against the face of the upright plate 
shown behind the milling spindle in 
Fig. 2. 

In Fig. 3 is shown the next operation; 
that of boring, or reaming out the four 
openings for the engine cylinders, which, 
unlike usual construction, are recessed 
into the crank ease itself. As will be 
seen, the casting is held in a fixture and 
its location is obtained by the square 
bar running through the casting, which 
also has a stop piece at one end to butt 
against the faced end of one of the main 
bearings. In this position the four cut- 
ters are exactly central over the centers 
of the four crankpin locations. 

After the four openings have been fin- 
ished, these openings form the locations 
for a drilling jig, to drill the bolt holes 
in the top of the crank case. This opera- 
tion is illustrated in Fig. 4, where a 16- 
spindle multiple drill is used to drill and 
ream these holes. The crank case cast- 
ing is, of course, held in a fixture which 
provides a three-point suspension. 


MACHINING BEARINGS FOR COUNTER AND 
REVERSE SHAFTS 


This being done, the next operation is 
to bore out the main bearings. The bear- 
ing boxes are first babbitted and then 
bored out with a long boring bar and 
shells, carrying cutters. Following this it 
is necessary to bore and ream the bear- 
ings for the countershaft and reversing 
shaft. This is done as in Fig. 5, where 
it will be seen that the casting is located 
under two yokes on a horizontal boring 





Fic. 2. MILLING MACHINE WITH 13 CUTTERS FOR FACING 
ENDS OF BEARINGS 
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Fic. 3. BORING OPENINGS FOR ENGINE CYLINDERS Fic. 4. SIXTEEN-SPINDLE DRILL TO DRILL AND 
REAM HOLES IN CRANK CASI 

















5. BORING, REAMING AND FACING COUNTERSHAFT BEARINGS 








Fic. 6. DriLLinc AND REAMING Wrist Prin Holes FROM BoTH SIDES 
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machine. In this machine the yoke F has 
a projection extending down into the ma- 
chined opening, along the top of the crank 
case and the yoke G is a little bit high, 
so that when the casting is drawn up 
against the top of F, by means of the 
wedge underneath, the casting does not 
This is to provide 
against springing the casting. After it 
has been brought rigidly against the yoke 
F, the two screws in the top of G are 
brought down to touch against the casting 
and the wedge in the bottom of G is then 
driven in, to hold the whole piece rigidly. 
The projection on F is long enough to ex- 
tend a considerable distance along the 
Straight opening at the top of the crank 
case, so as to bring the casting in line 
with the cutter spindle. 

In order to locate the bearings of the 
countershaft, the fixtures A and D are 
used. It will be remembered that the 
main bearings of both the crank case and 
transmission case, have been faced and 
then bored out, in line, with the one bor- 
ing bar and consequently these bearings, 
both in their bore and on their end faces, 
may be used for location. The fixture A 
swivels about a mandrel C, put through 
the end thrust bearing of .the transmis- 
sion case and also held in the last main 
bearing of the engine be!'ow the yoke G. 
This mandrel is clamped solid in the 
bearing, and the radius pieces A and D 
are swung from this mandrel. The man- 
drel C is provided with a keyway, so that 
the guiding holes in A and D come di- 


touch the yoke G. 
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DOING THE WorK OF Fic. 5 ON A 
RADIAL DRILLING MACHINE 


Fic. 7. 


casting, as to its angular position, the 
parts A and B are held together by a suit- 
able clamping bolt. The spindle is guided 
in the brackets A and D by bushings, 
while inserted boring tools bore out both 
the inside and outside bearings, at the 
same time. 
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tershaft bearings, the facings being lo- 
cated by marks on the spindle of the bor- 
ing machine. Gages are also provided 
for locating these facings with reference 
to the facings of the main bearings in the 
casting. 

The piece A also Las a third opening 
through it, for boring out the bearings of 
the reverse shaft. These bearings are 
drilled in the casting, as there is no cored 
hole, the drill being guided by the jig A 
The hole is afterward reamed with the 
same guide, and facing cutters are put in 
to face the inside ends of these bearings. 


UsING THE RADIAL DRILL Press 


In Fig. 7 is illustrated another method 
of doing this same work, using a radial 
Grill press. Here a bar C is held on the 
two arms DD, bolted to the angle piece 
H. The bar C is clamped in the main 
bearings of the casting and the radial 
arms A and D are put on, held in line by 
means of a keyway in C, just as in Fig. 
5. The fluted end mill is then run through 
the top bearing and this is followed by a 
boring bar, to bore out the lower, or in- 
side bearing; then by facing tools as be- 
fore. The operation on this machine, 
however, is not so simple as on the ma- 
chine illustrated in Fig. 5, for, in the case 
of the radial drill press, each bearing is 
machined separately, while in the case of 
Fig. 5 the operations 0.1 both the bearings 
are done at the same time. In Fig. 7 
the lower or inside bearing is shown 
at F. 








Fic. 8. GRINDING FLYWHEE 


rectly opposite each other, to guide the 
boring and reaming tools through both 
countershaft bearings. 

Vertical location of the countershaft is 
secured by the part B, which is bolted 
down to the table of the boring machine. 
The part A slides in an arc in B, and 
when located according to the boss on the 





Re ee EN eS 








When both these bearings have been 
bored, the spindle is withdrawn, without 
changing the position of the jigs A and 
D, however, and reamers are put ‘in, 
which ream both the bearings at the Same 
time. This being done, another bar is 
put through, having, facing tools, which 
face off the inside ends of the two coun- 


LON Its Own SHAFT, WHILE HELD IN A STANDARD CRANK CASE 


An interesting operation is shown 
in Fig. 6. This is the drilling and ream- 
ing of the wrist-pin holes in the piston 
As seen, this is done from both sides at 
the same time, by means. of the special. 
double ~~ quill, drilling ~-machine _ ther 
shown. By means. of: aie..hant-wheel in 


the foreground, both of the @rills or ream- 
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NEAT 


Fic. 9. 


ers, are fed in at equal speeds and con- 
sequently the work is done twice as fast 
as if done from one side only. 


GRINDING FLYWHEEL RIM AFTER MOUNT- 
ING ON ITS SHAFT 


Fig. 8 is probably the most interesting 
of all the operations shown. Here the 
flywheel B is ground perfectly true, after 
having been mounted on its own crank- 
shaft. The casting C is a finished crank 
case, which has been adapted to this spe- 
machine and 
Through the windows 


cial grinding serves only 
to hold the work. 
in this casting may be seen the crank- 
shaft upon which the wheel B is mounted 
practically into the 
fer which it is designed. By grinding the 
wheel in place on its own shaft and in a 


ready to go engine 








ASSEMBLING STAND 


standard crank case with all its bearings, 
it is certain to be in true alinement. The 
two grinders AA are fed in by the hand- 
wheels to grind the side surfaces and also 
the periphery. While this is going on, 
the grinding wheel E is grinding off the 
surface of the clutch yoke D. Before 
this grinding, both the shaft and wheel 
are tested and balanced, separately, so 
that are each in balance before as- 
sembling. In this way, further grinding 
of the wheel does not unbalance the com- 


they 


bination of the 
In most 


two 

organized automobile 
special tables or benches 
are provided to hold the partly assembled 
very neat 
a three-point Sus- 


well 
shops, some 
pieces. In Fig. 9 is shown a 
form of table, giving 
pension to the engine, during assembling. 














RUNNING 24 O!L Pumps 


AT A TIME 











TO WorK THEM IN 
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By the three-point suspension the engines 
are held practically as they are in the 
finished automobile and the complete sur- 
face of the engine is free to get at. More- 
over the cup-shaped portion of the stand 
underneath the engine, forms a handy re- 
ceptacle for wrenches, files, chisels, etc 
The tables themselves are bolted down to 
the floor, so that there is no possibility of 
being upset 

In Fig. 10 there are 24 oil pumps being 
run by suitable shafts, to work them in. 
All of these pumps are actually pumping 
oil and can be adjusted 


in this way they 


and inspected for positive operation. 
These pumps are run for a number of 
hours, to insure that all parts run well 


and the pumping is as it should be 








Special Quotation System 
By RusseLl 








In practically all manufacturing plants 
there are more or less frequent requests 
received 


meet the 


for prices on special goods, to 


customer’s individual require- 
ments. 

Such inquiries often involve consider- 
able time and labor to estimate accurately 
material costs, labor costs, etc., and when 
the information is compiled and the quo- 
tation upon the special work made, there 
should be 


some simple system whereby 


the full information may be filed and be 
easily and quickly referred to 
The best method which has come to 


my attention is the one which I have 
adopted, and which works out very nice- 
ly. A loose-leaf binder is provided, to 
take the standard letter sheet, 8'_x 
11 inches, as 
note 


used, 


size 


well as the smaller size 
alphabetical 


quotation is 


sheets. An index is 


and when a made, a 


carbon copy is filed in the binder. Thus 
when the order is received it is checked 
up with the quotation and the proper 
entry made in the order book. 


The carbon copy also provided a means 
should a similar in- 
When the 


completed and billed out, the carb 





of easy reference, 





received. order is 


quiry be 






t 
on sn 





is removed, and the proper record made 






card-index file, made up 






in a permanent 
particularly for special work. The 


tation 





binder is simply used for matters 







which are 
been 





received and work in progress, or 





in case offer is not accepted, the informa- 





1 


tion is of value in making up other simi- 






lar special estimates, etc 















Another use for aluminum has been 















found in combining it with gold to pro- 
duce a metal that is said to possess a 
beautiful hue adaptable tor wide use 
in the jewelry trade. The alloy is com- 
posed of about 78. per cent. gold and 
the aluminum seems to give just about 
enough different color to give a very 
artistic appearance. 
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A New Swiss Measuring Machine 


The latest type of measuring machine 
designed by the Société Genevoise pour 
la Construction d’Instruments de Phy- 
sique et de Mécanique, Genéva, Switzer- 
land, is based on the following prin- 
ciple: 

It will readily be understood that in 
connection with machines destined for 
measuring considerable lengths, such as 
one, two and up to four meters, it is 
impossible in practice to keep a sufficient 
number of standardized gages distributed 
over such lengths, to allow copies to be 
prepared therefrom. In fact, such a 
store would entail quite prohibitory ex- 
penses. A machine designed for effect- 
ing measurements of any gage desired is, 
therefore, likely to afford a great ad- 
vantage. The machine represented in 
the halftone enables the length of a gage 
to be accurately ascertained either by 
comparison with a gage of approximately 


equal length, or by direct comparison 


By Dr. Alfred Gradenwitz 








A measuring machine designed 
so that the divided rule 1s located 
in the axis of the contact povrnts 
on which the gage or product 1s to 
be placed, thus eliminating any 
inaccuracy due to deformation of 


bed 




















automatically by means of the micro- 
scope A. This process affords the ad- 
vantage of eliminating any outside in- 
fluence. 

The supports S are adjustable in a 
vertical and horizontal direction, and al- 
low the gage to be fixed in position and 
centered on the machine. 

The external scale D allows the length 

















Swiss MEASURING MACHINE 


with the divided rule belonging to the 
machine. 

This divided rule which, in order to be 
protected against any variations in tem- 
perature due to the influence of the ob- 
server, is covered with an_ insulating 
sheathing, is shifted rapidly by loosening 
the screw R and moving the carriage by 
hand along the bed. 

In order to effect a fine adjustment, 
the arresting screw R is tightened, after 
which a micrometrical movement is ob- 
tained by turning the handwheel V. Frac- 
tions of a millimeter are read either by 
means of the eyepiece micrometer M’, 
or the large micrometer M fixed at the 
left-hand end of the bed. This microm- 
eter M carries a drum so divided that 
each division corresponds to one-thous- 
andth, the contact pressure of the mi- 
crometer on the sample being checked 


of the gage in whole millimeters to be 
rapidly determined, the fraction of a 
millimeter being ascertained as explained 
above. 

In the case of a machine intended for 
the measuring of a maximum length of 
one meter, the rule only comprises 50 
centimeters. In the case of four-meter 
machines, the rule is one meter in 
length. As long as the left-hand half 
of the machine is used, the micrometer 
M is employed, while for measurements 
on the other half of the machine, the 
right-hand micrometer M’ is resorted to. 

The rule is formed of a scale traced 
on the polished surface of a nickel-steel 
alloy, which possesses the same coef- 
ficient of expansion as the ordinary steel 
mostly used in the manufacture of gages, 
while affording the advantage of being 
unoxidizable. As the tracings of the 


scale are only one to two thousandths of 
a millimeter in width, even the slightest 
oxidization would, in fact, cause them to 
disappear. 

The measuring machine can be fitted 
with some additional devices, such, for 
example, as a centering support for 
measuring the diameter of cylinders, and 
a tilting support for the rapid and re- 
peated comparison of two gages of ap- 
proximately equal length. 

The main advantage of the machine 
consists of the -fact that the divided rule 
is situated in the axis of the contact 
points P between which the sample is 
placed, so that the accuracy of measure- 
ments is impaired in no way by any de- 
formation of the bed. 








An Adjustable Cutter 
By WALTER G. DAMM 








The line cut shows a single end ad- 
justable cutter used in boring cylinders 
of gasolene engines in the turret lathe. 





The tool was designed by R. Miller, 
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AN ADJUSTABLE CUTTER 


foreman toolmaker of the Domestic En- 
gine and Pump Company, Shippensburg, 
Penn. 

It is very simple in construction, as 
shown in the sketch. A is the cutter 
proper; B, the cutting end; C, the larger 
of the screws, is the adjusting screw, 
while the screw D is used as a locknut. 
The head of D jams up against C and 
locks it. On account of the screw D pro- 
jecting out beyond the cutter the key 
was hollowed out to clear it. 








The original plans of the Panama 
Canal called for the removal of 103,795,- 
000 cubic yards of material; and a few 
weeks ago the total excavation done to 
date under American occupancy had 
reached that amount. The 71,000,000 
cubic yards remaining to be excavated 
represent the additional work necessitated 
by enlargement of the canal. 











7} 


endir 


Sp 
rti 


lesh 


Iso 


aft 
zo 
dr 
eC F 
usi 


Toc 











June 2, 1910. 


AMERICAN MACHINIST 


1011 


Cutting Elliptical Holes in Plates 


In the accompanying line cut there is 
illustrated a machine made by the 
Bement-Miles Company, of Philadelphia, 
in which there is incorporated an unusual 
system of gearing. The object of the ma- 
chine is to cut a manhole of elliptical 
shape in boiler plate and also to face off 
the elliptical flanges for the man-hole 
cover. 

Referring to the cut, power is applied 
to the machine on the cone pulley A, 
and through the gearing B and C, to the 
shaft D. On the shaft D there turns and 
slides the bevel pinion E, this being 
driven by a feather, the keyway for which 
is shown in D, just to the right of E. 

F is a casting containing the bearings 
for an upright shaft extending from the 
bevel gear H; also the upper left-hand 
portion of F forms an outboard bearing 





MACHINE FOR BORING ELLIPTICAL 


), for the shaft D. A sleeve on the pin- 
mn E extends through the bearing O, 
nding in a collar on the far side. 
Spur gear J is mounted upon the same 
rtical shaft with H, and turns with it. 
\eshing with J is the spur gear K, this 
so being mounted upon a vertical shaft 
a bearing which is part of the casting 
On the bottom end of the vertical 
aft carrying K is a crank, at L. Swing- 
g on a crank pin at L is the connecting 
d reaching from L over to the pin M. 
e pin at M is held rigidly by the main 
using of the machine and does not 
ve, 
Tool holder N, on the end of the arm, 


Editorial Correspondence 








The way in which a gear 
and crank combination 
moves the tool head to cut 
elliptical holes in botler 
plates or face elliptical 
flanges 























rotates with the vertical shaft which car- 
ries the bevel gear H and it will not be 
difficult to see that as H is made to rotate, 
also turning the spur gear K, and the 
crank at L, the link attached to M and 
to L will cause the casting F to be drawn 
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HOLES 


back and forth, from right to left, along 
the face of the main housing of the ma- 
chine. Suitable ways, or guides are pro- 
vided at G. 

As the casting F slides back and forth, 
parallel to the axis of D carrying the 
bevel gear H, the bevel pinion E is also 
forced to travel along with F, maintain- 
ing the same relative position with H and 
continuing to mesh with it. As the tool 
on N rotates upon the shaft carrying H 
and this shaft is caused to slide back and 
forth across the machine, it will easily 
be understood that the tool in N will cut 
an oval or elliptical track in the work 
fastened to the bed of the machine. 


The tool holder N, when simply cutting 
through the plate, does not travel along 
its horizontal arm, but if it is desired to 
face the manhole flange, the star wheel 
just to the right is made to traverse the 
tool head N, in or out along the arm that 
carries it. In this case, the tool on N 
not only makes an elliptical track, but 
will also act as a facing tool. Another 
star wheel placed just above N, although 
not shown in the line cut, can be made 
to give a vertical feed to the tool. The 
opposite arm of the casting carrying N 
may carry another tool but this, of course, 
is used only when cutting round holes. 

For altering the size, or relative dimen- 
manhole, the crank pin at L 
is adjustable to vary the stroke of F. 
The radial position of N adjusts for the 
shorter diameter of the ellipse. 


sions of 








A Scheme Worth Imitating 








By J. F. HOBART 
The use of second-hand machines is 
well exemplified negatively by a large 


concern in northern Indiana. While the 
scheme described below was applied par- 
ticularly to typewriting machines by the 
concern in question, it also applies equally 
well to a large number of machines, both 
general and special. 

The manufacturing concern referred to, 
found that very materially reduced 
their bills for typewriting machines by re- 
placing their machines with new 
every two years! It looks extravagant, 
at first sight, to junk a dozen typewriters 
only two years old, but the concern fig- 
ures it thus: After about two years, bills 
for repairs begin to come in. 

But when a machine is only two years 
old, we can “trade it back” in exchange 
for a brand a consider- 
able less amount of to boot than 
the bills for repairs and the loss of time, 
would amount to in another two years. 
Therefore it is found profitable to replace 


they 


ones 


new machine at 


money 


the machines about every two years as 
stated. 

There is another side of this matter 
which has not been set forth very promi- 
nently, and which applies with even 
greater force to some machine tools than 
it does to typewriters—it is this: By re- 


placing a machine the moment the first 
repair bill appears, or as soon as the 
makers have brought out an improvement, 
they not only obtain the best and cheapest 
output that can be secured, but by selling 
the obsolete tools, they hamper the com- 
petitor who may chance to purchase their 
discarded machinery—handicap him by 
making him use machinery which has 
been thrown out as less efficient. Pretty 
good logic, this—-handicapping your com- 
petitor while improving your own output! 
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Milling an Accurate Machine Slide 


Although commercial milling is to 
some extent of that class which calls for 
no particular relation between the milled 
surface and a previously machined sur- 
face, there are many cases where the 
milling is one of the later operations, and 
where the limits of accuracy are very 
close. The example illustrated herewith 
combines both of these features. 

The piece in question is the tumbler 
slide used in the drive boxes of Cincin- 
nati high-power milling machines. A 
feature of its construction is the dove- 
tailed slide which moves on a gib fast- 
ened to the inside of the drive box. There 
is no adjustment between this gib and 
the slide, with the result that both pieces 
must be machined with sufficient accu 
acy, so that a few strokes of the scraper 
on the angular faces will produce a 
working fit. 


THE REQUIREMENTS TO BE MET 


It is furthermore necessary that the 
dovetailed slide shall be in proper rela- 
tion to the two spiral gears carried in the 
frame of the slide, which are used to ro- 
tate the tumbler. It will, therefore, be 
seen that the following requirements 
have to be complied with: 

1. Plane surfaces for the flat and bev- 
eled faces. 

2. An accurate dimension from sharp 
corner to sharp corner of the inner 
angles. 


3. An accurate dimension from the 


In charg jig- and tool-designing depart 
ment, Cincinnati Milling Machine Company 














By A. J. Baker * 








The tumbler slide of the 
Cincinnati high powe 
miller is accurately milled 
to bring the flat and dow 
failed bearing surfaces im 
correct relation to each othe 
and the right distance jrom 
the shajt centers. 

Details o} the 
cutters and gages employed, 


and record oj speeds and 


jeeds lise d. 


fixtures, 




















flat face to the center of the main shaft. 
4. An accurate dimension from the 


sharp corner of the bevel to the center of 


the main shaft. 

5. The flat face to be square with the 
small shaft. 

6. The center of the small shaft to 
coincide with that of the beveled faces. 

Referring to the illustrations, Fig. 3 
shows the tumbler slide. It will be noted 
that the casting, which is of steel, is of 
a very irregular shape. The bearing 
parts are denoted by the letter A and B 





shows a bracket which is bolted to this 
slide and forms the second half of the 
tumbler bearing. The main and smaller 
shaft holes are marked respectively C 
and D 

First OPERATION MILLING FIXTURE 


The first operation on this piece is that 
of rough milling the flat and angular 
faces. Figs. 1 and 2 show the fixture 
mounted on a No. 4 Cincinnati high-pow- 
er miller and the details of the fixture. 
The cutters employed are a 7'+-inch 
standard-face mill screwed direct to the 
spindle nose, a 2-inch spiral-end mill 
with taper shank, and a 45-degree taper- 
shank angular mill. The first cutter re- 
mains permanently on the spindle nose 
while the job is in progress, the second 
and third cutters being changed to first 
rough out most of the stock, and second- 
ly rough out the bevel. 

The fixture consists of a body with 
three fixed supporting points E. Imme- 
diately over these are three clamps, the 
erd of which carry hardened-steel points. 
The work is held against an end stop by 
the set screw shown at the right-hand 
side of the fixture, and is backed up by 
two fixed points G, and three adjustable 
screws H. These three screws, having 
been set up, may be locked by thumb 
screws. At the end of the fixture is a 
steel setting piece. 


CuTTERS, FEEDS AND SPEEDS 


The work being chucked, the operator 
sets the face mill to within 1/32 inch of 
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1. FIxTURE FOR ROUGH MILLING THE SLIDE 
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the setting piece, and starts the feed over 
the flat face. At the end of the cut the 
table reverses and the cutter takes out 
the spring in the work. The end mill 










































































is then inserted in the spindle and the B - 

dovetail piece is roughed out to the prop- HA ; | 

er depth plus the 1/32 allowed on the [X= 7 ee ee er 

face milling, at the same time finishing 

in four cuts (two upper and two lower) a 

the narrow flat edge which removes the ; — 6 ——4__HoleD 

sharp corner. The end mill is then re- it a; Aap -=5-- so tyr -— ett 

moved and the angular mill substituted. : WEEE “3 iii 4 a ae a ae = “Ee 

With this the beveled faces are rough oly Si =9 i ? nee ae 

and finish milled to 1/32 smaller than 1 iF iy P Aw 

the drawing size. For this purpose the e te 4 O €)-456-16 Ths. U.S.S. ue at @ Wi 

gage shown in the table in Fig. 2 is used. hs cee beescareras --—— = --—- 3-4 -——-------—--- 
The feeds and speeds used are as fol- + 

lows: For the first cut and for the return A, “6 

the speed is 26 revolutions per minute, _ t 

the feed for the first cut being 0.088 inch ais. eh C) 

and for the return 0.239 inch. The speed posetianmass 4 

for roughing out and finishing the slot B7 : American Machinist 

and for roughing and finishing the Fic. 3. THE SLipE To BE MILLED 








which then returns to the milling ma- 
chine for the final operation. This op- 
eration consists ‘of finish milling the flat 
and beveled surfaces. The fixture is 
shown in detail in Fig. 4, and mounted 
ready for work on a No. 4 Cincinnati 
vertical miller in Fig. 5. Figs. 6, 7 and 8 
are details of the gages and special cut- 
ters, and Fig. 9 shows, perhaps more 
clearly than the drawings, both the work 
and the complete tool equipment. Re- 
ferring to the fixture, this will be seen to 
consist of a bracket, bored to receive two 
plugs, which correspond in dimensions 
and location with the main bored holes 
in the work. The plug, which fits in the 
smaller hole, is permanently in the fix- 
ture. The hollow plug fitting in the 
larger hole can be removed for the inser- 
tion of the work. The piece is inserted in 
the fixture in the following manner. The 





adjusting support screws J and the side 
support screws K are first withdrawn. 
The slide is then slipped over the fixed 












Fic. 2. RoUGH MILLING BEARING SURFACE IN A SLIDE plug and adjusted vertically until the 
—" é WIM, |... 
bevel faces is 76 revolutions per or coe! eee “7 
minute; -the roughing of the slot - 
. . fe . ' ' > 2 i 
is done with a 0.053-inch feed; the ' ' = 
9. 

















finishing of the slot with 0.143-inch feed, 
the bevel surfaces are roughed at 0.026 
and finished with 0.068-inch feed. 

The amount of stock removed is con- 
siderable, reaching on the face as high 
as % inch, and in the slot to '™% inch, | A 
which holding it constitutes a tolerably wee xe ati 16% ARTA &-k 
heavy milling job. 
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THE FINISHING FIXTURE K K K 

The next operation is that of milling ( Sh cre matteo ceenn ] 
the surface to which bracket B is at- J ce | Work i——--- 
tached. The holes are then drilled and ss ery of op Rem 
the bracket is fastened to the tumbler, ks V+ ra ut jet ny j 
and from that time is treated as one roaNy eS BAC , 
with it. [in } 1 3 Cree iI | ' 

This is followed by the boring of the b—. 10% —? 


remaining holes in the bracket and slide, Fic. 4. MILLING FIXTURE FOR FINISHING THE SLIDE BEARING SURPFACI 
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large plug can be inserted, both in the 
fixture and work. Should there be any 
error in the boring of these holes, the 
plug would not enter, and the mistake 
would be discovered. With the plug in 
place, however, the support screws are 
adjusted to do what their name implies, 


which is to support and not spring the 

work. 

SeTTING CUTTERS AND GAGING THE WORK 
With the combination mill shown in 


Fig. 8, the finishing cut on the flat face 
is started, the beveled cutter also work- 
ing on that bevel face of the work remote 
from the operator. The diameter of the 
large mill is sufficient to permit of its 
reaching over both sides of the flat face. 
The setting for this cutter obtained 
from the hardened plate at the end of 
the fixture. When the cut has passed 
completely over this surface, the trygage 
at the right of the photograph, 
Fig. 5, is used. This gage, which is in- 
corporated in the fixture, is composed of 
a bracket carrying a hardened-steel gag- 
ing surface, which is caused to assume 
the correct position by the gage sliding 
on the locating plug and being guided by 
the plug, which fits in bushing L, Fig. 4, 
in the end of the fixture. Now, as the 
cutter is prevented from taking out too 
much by means of the fixed setting piece 
of the fixture, it is also forced to take out 


1S 


shown 


enough by the trygage, which would 
otherwise not enter the work. 
A MICROMETER GAGE 

Having completed the one side, the 


saddle is moved over, and a rough finish 
cut taken over the second bevel face. 
When this cut has been completed, the 
micrometer Fig. 6, is used to de- 
termine the amount to be removed by the 
final finishing cut, thereby eliminating 


gage, 


-—— 





Fic. 5. 
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the cut and try process, which in a 
job of the accuracy here required, is 


slow and tedious. The gage has two main 
parts, a body having two flat surfaces 
and one beveled surface, and a sliding 
block having the remaining beveled sur- 
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face. These two parts are adjusted out- 
wardly by the nurled thumb screw, and 
when so adjusted are followed up by the 
micrometer head, which, striking a hard- 
ened plug in a sliding block, gives an 
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FINISH MILLING OPERATION 


” Slide Tumbler. 











Master Gage. 
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WORKING AND MASTER GAGES 


amount of metal to be removed. This 
same reading can be transferred directly 
to the cross-screw dial and the work ac- 
curately finished. The micrometer is so 
set that the proper dimension gives a 
half-inch reading on the barrel. The mi- 
crometer itself is not subjected to any 
strain, such as may be imparted to an 
ordinary micrometer, as the whole of the 
adjusting to the work is performed by the 
thumb screw. 


THE FINISHING GANG AND GAGES 


The finishing gang, Fig. 8, is made up 
of a carbon-steel form relieved taper- 
shank angular mill. On this is keyed 
a side and a face cutter also of car- 
bon steel, which is held against the 
shoulder of the angular mill by the lock- 
nut behind it. The carbon steel of 
course, used on account of the finer fin- 
ish which it will give, such finish greatly 
reducing the amount of time that would 
otherwise have to be spent by the scrap- 
er. Asa final test of accuracy, the mas- 
ter and working gages shown at Fig. 7 


is, 
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Fic. 8. THE FINISHING GANG OF CUTTERS 


are applied. The working gage has its 
beveled faces made up of flat, hardened 
strips, on the one side of an even thick- 
ness and on the other of varying thick- 
nesses, set to give the limits within which 
the job must be milled. The master 
gage has one fixed side gib and one mov- 
able side gib, which having been once 
adjusted, is closed against readjustment 
by having the screw holes filled with 
lead. 

This feature is clearly represented at 
the right-hand side of the two views of 
the master gage in Fig. 7. 
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Fic. 9. THE 

SoME ADVANTAGES OF THE METHOD 
DESCRIBED 

It may be thought that the cost of 


such an equipment is prohibitive, but it 
must be considered that the costly parts, 
such as gages, cutters, etc., are applic- 
able to all sizes of high-power millers 
and that two sets of fixtures only are 
needed for the complete line. It 
also be asked why the milling was not 
completed at the first operation. This 
was at first tried, but the clamping of a 
separate bracket to the tumbler slide, the 


may 


WoRK AND COMPLETE 


TooL EQUIPMENT 

boring and facing of the large holes, the 
drilling out of the solid steel of the small 
holes, entirely spoiled whatever accurate 
As 


re- 


work was put on the first operation. 
before stated, the amount of metal 
moved in proportion to the weight of the 


casting is very great, and releasing 
Strains set up in the casting will distort 
it as much as 1/32 inch. 


As a result of the methods employed 
in connection with this work, it pos- 
sible for any slide and to be 
fitted together, bringing the gears in ex- 


is 
any gib 


act relation. 








Friction Drum Assemb 


It was necessary recently to assemble 
several hundred friction drums compris- 
ing a bronze V-pulley revolving on a 
central driving member and operated by 
the friction due to the pressure of two 
hardened-steel shoes, pressed outwardly 
against the inner circumference of the 
pulley by means of two’ stiff helical 
springs. Each of the springs when com- 
pressed, exerted a thrust of 100 pounds 
and difficulty was experienced in the as- 
sembling operation. The problem of com- 
pressing these springs, so as to get the 
shoes slipped into place was solved by 
the construction of the assembling fix- 


ture shown herewith. 

In Fig. 1, A is a base plate of cast 
iron, on which are mounted two guide 
strips B made of machine steel, car- 


bonized and hardened, and the fixed jaw 
block C, also of machine steel, case-hard- 
ened. These pieces are secured to the 
base by means of large dowel pins and 
heavy fillister-head screws. 

Between the guide strips slides a case- 
hardened machine steel jaw D, motion 
to which is imparted by means of a cam- 
ended lever FE, rocking about the shoul- 
dered screw F. A tension spring G at- 
tached to the lower surface of the slid- 
ing jaw by a small spring stud and sim- 
ilarly attached to the base, serves to open 
the jaws of the fixture when the lever 
is released. A case-hardened steel stud 
H between the two jaws, is threaded at 
its upper portion to receive a nurled nut 


By S. O. Brown 


J, which bears upon the retaining block 
K,’and thus prevents the friction shoes 
from tilting and snapping out of the fix- 
ture jaws while the springs are being 
compressed. 

In operating the fixture the nut and 


ine Fixture 


block are removed from the stud H, the 
friction shoes are then placed in posi- 
tion against the circular jaw flanges, with 
the retaining block screwed down above 
them by means of the nurled nut and 
the springs are then placed in position 
between the after which 


friction shoes, 


compressing 





























the cam lever is operated, 
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the springs sufficiently to allow the V- 
pulley to slip over the outside of the 
shoes. The cam handle is then released 
and the nurled nut and retaining block 
removed, so that the pulley with the 
shoes and springs in it can be removed 
from the fixture. 

The upper end of the stud H, after be- 
ing threaded, has the threads cut away 
on opposite sides fors about 90 degrees 
of its circumference, and the nut J has 
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its threads removed in a similar man- 
ner, so that a quarter of a turn of the 
nut will bring the threads on the stud 
opposite the slots in the nut, permitting 
it to be drawn straight out, without the 
necessity of screwing it down the entire 
length of the threaded portion of the 
stud. This breech-lock construction may 
be often used advantageously on jigs and 
fixtures, where a quick-acting release is 
desired. 
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A section through the friction drum is 
shown in Fig. 2, and it will be noticed 
that on account of the annular recess on 
each side of the pulley which forms its 
bearing, the friction shoes must be en- 
tered into the pulley more than one-half 
of their thickness beyond the edge of this 
recess. Otherwise, as soon as the nut 
and block are removed from the fixture, 
the shoes and springs will not be pre- 
vented from flying out. 











Thread Milling, Relieving Machine 


The line cuts show a machine invented 
by Christopher Berry, 708 Tully street., 
Syracuse, New York. One of the ma- 
chines has been built and has proved 
very satisfactory. In form the machine 
is similar to a lathe. The main spindle A 
is driven by the worm gear B, motion 
being transmitted to the lead screw C in 
the usual way through change gears. 
Mounted on the front housing of the 
headstock is a bracket having a slide D. 











A machine built along 
the lines of a lathe designed 
jor simultaneously milling 
and relieving the threads on 


taps and dies 






















































































A MACHINE FOR SIMULTANEOUSLY MILLING AND RELIEVING THE 
THREADS ON TAPS AND DIES 


Working in this s6lide D and pivoted at 
its other end to a bracket fastened to 
the tailstock is a guide lever E. Mounted 
on the nose of the spindle is a face cam 
F which is shaped so as to give the de- 
sired relief to the tap. Working in the 
cam groove is a pin which is attached to 
the lever E. As the cam F turns the lever 
E is actuated up and down in the slide D. 
The lever E is provided with a slot H 
in which the piece J slides. The piece J 
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is secured to the bracket which carries 
the thread-milling mechanism and is pro- 
vided with vertical adjustment by means 
of the nut J. 

The pivot K on the end of the lever E 
is also provided with means of adjust- 
ment at L so that taps of various de- 
grees of taper can be milled. In opera- 
tion the tap M is placed in the machine 
as shown and the machine is started up. 
As the carriage carrying the milling me- 
chanism advances the guide piece / 
travels in the guide slot H and a tap is 
milled the same taper at which the guide 
slot H is set. The cam F reciprocating 
the lever E up and down, raises and 
lowers the milling mechanism and re- 
lieves the tap. For milling relieved dies 
the fixture X is secured to the front of the 
cam plate F, and with a suitable cam for 
die-relieving in place in the machine the 
die is simultaneously threaded and re- 
lieved in the same manner as the tap is 
relieved. Means are, of course, provided 
for swiveling the milling head to the 
angle of the pitch of the thread. 
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Good Results From Premium Plan 


Let me begin by saying that the object 
in adopting this plan was to increase the 
production of the shop. It is not in- 
tended to be philanthropic in any way, 
but is a plain business proposition to 
encourage men to increase their output 
by giving them a fair share of the in- 
crease so obtained, as has been shown 
by Fred A. Halsey, who originated the 
plan. 

Years ago, when I was working as a 
journeyman, I learned that almost every 
man can increase his output materially 
if he has a sufficient inducement to do so. 
And the most effective inducement is to 
be given a chance to earn a larger 
amount in the pay envelop. It was in the 
panic of 1873 when I was making lead 
screws for a lathe maker of those days 
that this lesson first came home to me 
in a concrete form. We had been getting 
S9 each for the lead screws and were 
doing a fair day’s work to make one in 
three days. Out of perhaps 60 men, 
only three remained, and I was one of 
the three. 

The hoss called us into the office and 
said that if he could build a few lathes 
at a low price, he would make a few for 
stock and wanted our best figures as to 
what we could do. I bid S5 each for the 
lead screws and started in on the job. 

Being used to the work, I began think- 
ing out little helpful kinks that enabled 
me to make a lead screw in a little over 
a day each, and was glad to earn more 
than before, even at a lower rate per 
piece. And the boss was equally glad to 
get the lead screws for a little over half 
the former cost. 


STARTING A PREMIUM PLAN 


One difficulty in starting any kind of 
a premium or bonus system, is to get 
the rates fixed right at the start. Un- 
less you have actually been making the 
piece for some time and know it thor- 
oughly, it is not easy to get a time that 
will be fair to both sides. The experi- 
ence of the foreman and the time or cost 
guesser is very apt to go astray and the 
rate to be either too high or too low. 
And any considerable changing of rates 
has a bad effect on the men, as it shakes 
their confidence both as to judgment and 
to square dealing. 

We were exceptionally fortunate in 
that respect as we had a pretty accurate 
record of the cost of lathes of various 
sizes and in different sized lots, extend- 
ing over a period of 12 years. This gave 
us a good basis to work from and with 
few exceptions, we took an average of 
the last three years of the record as a 
standard for time to be allowed. We 
knew that these times would be bettered 


*President, Lodge & Shipley Machine Tool 


Company 


By William Lodge * 








Advantages obtained by 
starting the premium plan 
jrom reliable records and by 
setting and maintaining 
rates which allow men_to 
earn good premiums. 

Getting maximum re- 
sults by including the fore- 
men and superintendents 
in the premium arrange- 
ment. 

Extending it to the ac- 
cumulation of a_ pension 
fund for those who grow old 
in the service. 




















in nearly every instance, but we were wil- 
ling, yes, wanted the men to earn more 
to make it an object to strive for an in- 
creased output. 

It is sometimes questioned, and per- 
haps not without reason, why straight 
piece work is not better and fairer, as 
it gives a man the same price for the 
last piece as for the first. But the in- 
creased output either with work 
or premium plan, is not all clear gain 
to the manufacturer, as can readily be 
shown. 

In our own case, and it is probably 
true in most others, the increased output 
increases such overhead charges as pow- 
er, belts, lubricants, etc., as well as la- 
borers to assist in handling the work in 
and out of the machine or from depart- 
ment to department. We do not want a 


piece 


skilled mechanic to waste his time and 
energy doing heavy lifting, as he can 
produce more at his own work. So we 


gladly supply increased help, but the cost 
of this and the time-keeping and clerical 
work must be met in some way. 

This is why we consider it perfectly 
fair to divide the time saved evenly with 
the men, although some only allow them 
one-third instead. 


MAINTAINING THE RATES 


Having set our time limits as the re- 
sult of our 12 years’ experience, we have 
stuck by them in almost every case, even 
when the men doubled and trebled their 
output. Some of my fellow manufactur- 
ers who have never been through the mill 
themselves, insist that the men must have 
been purposely loafing or wasting time 
before in order to make such gains under 
the present plan. Personally, I do not 
agree with them, as good men do not in- 
tentionally waste time under any plan. 


But there is nothing like a tickling of the 
pocket-book nerve to make any of us sit 
up and take notice. Then we begin to 
look around for ways and means to do 
the work quicker. 

The beauty of the premium plan is that 
it allows the men to earn much better 
wages and at the same time you can see 
the direct gain in the lessened cost per 
piece, in the shorter time an expensive 
machine is tied up on job, and in 
the increased output of the shop. But to 
secure the best results the rates must be 
maintained until some radical change in 
method is introduced, or the output will 
not increase beyond the -point the man 
considers safe. Nor can a man be blamed 


one 


for not doing his utmost when he is sure 
that his rate will be cut if he passes the 
“dead of wages for that particular 
shop. 


line”’ 


When it becomes necessary to change 
a rate, and it will in all shops at some 
time or other, be perfectly frank about 


it. Call in the man or men, or better 
yet, go to them and tell them just why 
the change is made. This leaves the 


atmosphere much clearer than to post a 


cold-blooded notice that “on and after 
such a day etc., etc. 
PASSING THE PREMIUMS DowN THE LINE 


The premium plan that only affects the 
workmen is not getting the best results 
possible. No foreman is made happier 
by the fact that one or more of his men 
are drawing as much or more money 
than he is, in spite of his responsibility 
and superior knowledge. And his only 
incentive to push the work of his depart- 
ment along, is the natural pride of doing 
his work well for its own sake. While 
in theory this should be enough per- 
haps, a few dollars in the pay envelop 
helps pay the butcher and grocer and 
incites a keener interest in any man. 

So we make an allowance to the fore- 
man from our half of the time saved, 
of 2 cents an hour, for every hour saved 
department. This gives him a 
direct interest in keeping every man up 
to the mark and of helping him in every 
way possible. . 


in his 


How It Works 


Instead of waiting for the apprentice 
or for anyone else to ask his advice on 
handling any job, he is constantly on the 
alert to see how the work can be done 
to the best advantage. He the 
boy how to grind the tools to cut a little 
better, how he can save time by using 
a faster or slower speed on that particu- 
lar job, what feed will do the work the 
and other equally valuable 


shows 


quickest 

points. 
This gives the boy valuable knowledge 

by actual, practical examples and shows 
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him the results obtained. The boy is output as best we could, and had the cost department where 1t is tabulated with | 
pleased to be able to increase his earn- pleasure of handing over several hundred the Hollerith machines, which have been P 
ings and the foreman has added a few dollars at the end of the year, to be described in your columns, and which are p 
pennies to his own account for the week. divided among the pattern-making force. similar to the machines used in counting 
Unlike the old idea that one man must’ Needless to say this was very satisfactory the census. al 
lose what another man gains, this helps to the men as well as to us. The cost department also has all de- " 
everybody along the line and all are : tails as to weight, parts on hand in a - 
happy. THE PENSION FUND finished or unfinished condition, and - 
To make this still more of an incentive, And we are going a step farther than’ knows the exact condition of every order = 
the foreman is charged with 5 cents an this. In addition to the 2 cents for going through the shop. 
hour for any hours lost from the time every hour saved which comes out of our The net results of the time taken are 
limit during the week. This does not. half of the total savings, we are setting tabulated on the form shown in Fig. 1. 
come out of his regular salary in any’ aside another 2 cents per hour in a The work of the men under each fore- 
case, but is charged only against his fund to be used for paving a pension to man is recorded on one of these forms, 
premium earnings. Needless to say there men who have served.us long and well. and as can be seen, it shows the main br 
are very few cases where such charges This plan was very carefully worked details of the work*each week. The hours G 
are made. Instead the premium earnings out for us by the head of an institution lost or gained are shown at a glance and bu 
run up as high as S15 a week extra in’ which pays out millions in this manner. it is an easy matter to look for and by 
some cases, although the average is prob- The plan promises to be very successful find why the time has fallen behind in in} 
ably nearer $14. in every way. It provides for every em- any particular case. 
; : ployee when he reaches the age of 65 A condensed summary of this is re- ve 
WHERE THE SUPERINTENDENT Comes IN years and who has been in our employ’ corded on special forms for any particular en 
The superintendent and his assistant 25 years or more. This does not shut out’ size of lathe. These forms show at a At 
are not forgotten, and another half a the man who is over 30 years of age’ glance the variations in both hours and thi 
ca 
STATEMENT OF PREMIUM as 
Ck. No., 278 Name, Joe Jacobs 
ws Dept A gr of Week Ended, February 10, 1910 pe: 
: a ; once a ( 
Ch Amt. | Shop | Hrs. | Hrs pei 
No Workman's Name Operation Pes Sym. Name Piece No Pc. No. Limit Cons. | Lost. Gain , 
75 E. Hope ell ; oF Drill raat peatien 6 He a C = acer. No 1, 2, 3 3256 308-9. 10. 1° “42 a ot 
275 |k. Hopewell It 100 DE Eve bolt 3200 347 at | > | 5 [ 
2T5 IE. Hopewell Drill 96 F GH _ (C8 frict. dise bush $256 316 Q? 22 7 
275 |b. Hopewell Drill 100 D1 CS shift. collar 3200 | 331 20 Ss 12 
2T9 |W. Grote Assemble re 1S Hangers, CS 3254 E 52 37 2 
70 |W. Grote Assemble 32 I Pat. hd., CS 3256 | G s 1? 6° 
280 |B. Poppe Assemble 4 | Pat. hd., CS 3254 I 5 l 12 
280 |B. Poppe Assemble 60 DE H Ss countershaft 3198 | \ 330 148° 181! 
4 oP. Koppe Assemble 50 Cc Folled rest 1909 791 372 IN2 9 
284 |P. Koppe Assemble 100 DE Folled rest 2010 791 33 51! 82 
285 1G. Blackburn Drill (5) holes 12 DE Cs, frame 1696 301 5? 2 | 3? 
285 1G. Blackburn Drill complete 60 H Cs, fr. sleeve band $256 342 14 thes 6° 
¥s5 (GG. Blackburn Drill complete 60 DI Cs, frame 3198 55 56 l 
Totals 10711 5083 1 5632 
Gained 5634 hrs. @ O.O02c. per hr $11.25 
Lost 1 hrs. @ 0.05c. per hr 0.05. 
Amt. Credited, $11.20 
\ Cha | = 
THe Form Usep to Sum UP THE TIME GAINED OR LosT 
cent from our half of the saving, is when he comes to us as is done in some dollars, in the cost of any operation on as 
credited to them for every hour saved in cases and the pension will be a larger the size of lathe under consideration. at | 
the whole shop. This naturally brings percentage of his earnings than is in- These costs vary with the number of inv 
them very closely in touch with all the cluded in most of the pension plans I lathes in the lot, the larger the lot, the of | 
foremen and new ways and means are know of. lower the cost per piece, as would be ex- blo 
constantly being found to handle the : pected. of 
work so as to increase the earnings all How THE RECoRDs ARE KEPT A striking example of this came to was 
along the line. Four shop timekeepers are employed, notice where a lot had to be broken up T 
The beauty of the whole system is cach having a definite portion of the in order to get part of them through for longs 
that when an hour is saved, everybody shop to look after and keeping track of a special order, during the dull times of bre: 
wins. Every hour saved means increased the work of every man in his depart- two years ago. These iathes cost nearly axle 
earnings to the workman, the foreman, ment. These may visit each man as_ twice as much as though they could have wou 
the superintendent and his assistant, and often as ten or more times a day, thus gone through in the regular way. This tern 
to us. Nobody draws 2 blank. keeping accurate tabs on the work. These’ was partly due to the fact that we were T 
oe a ee timekeepers record the commencement keeping our organization together during leng 
; eis and ending of every job, both to keep’ a slack period. tend 
How to get the pattern shop in on the’ track of the work and to know what its Og On ee of t 
plan was a problem, yet I did not want labor cost has been. No shop time is trea ics Ps : ee dept 
to leave them out. So we took what allowed for the cleaning up of a machine, We extend the premium plan from the inch 
seemed to be an average year and used this going in with the job time. The cleaning of castings to the scraping in T) 
that as a basis. time for setting up a machine is charged of the beds, and from one to the other, off | 
Then we divided the saving in that de- to the job that is to be done. including all between, we have been more on t 
partment with the men, estimating the This information goes at once to the than pleased with the results. This in- of a 
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cludes both the lowering of the cost per 
piece and the increased output of the 
plant. 

This means that we are getting more 
and better work per dollar of capital in- 
vested in equipment of all kinds, which 
is the most desirable way to increase the 
output of a shop. 
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The premiums last year, which was not 
a normal year in any respect, amounted 
to over $20,000. This represents in- 
creased earnings of the men, giving them 
a greater purchasing power, and in that 
way must have helped business in gen- 
besides having 


eral in Cincinnati 


other good effects. 


many 
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In closing, let me repeat, that this is a 


business proposition in every way, and 
does not pretend to be anything else. 
Nevertheless I feel sure that the good 


fellowship and personal feeling promoted 
that has resulted from a closer union of 


interests, has been beneficial to all con- 


cerned. 








Breakage 


In the investigation of the causes of 
breakage of car-wheel axles by the L. H. 
Goodnow Foundry Company, of Fitch- 
burg, Mass., on axles which were used 
by the local street railway company, some 
interesting data were obtained. 

In Fig. 1 are shown four axles that de- 
veloped cracks and were run for differ- 
ent lengths of time, and the results noted. 
At the broken parts 
three inches in diameter, and the chemi- 


these axles were 


cal analyses of two different axles were 


as follows: 
Carbon, 0.54 per cent.; sulphur, 0.046 
per cent; phosphorus, 0.022 per cent. 
Carbon, 0.53 per cent.; sulphur, 0.023 
per cent.; phosphorus, 0.037 per cent. 
The axle shown at A was only run for 


of Car Wheel Axles 


Editorial Correspondence 








Structure 


metal 


A Cast where thr 


and quality oj the 


blamed 


that were really due to im- 


was jor breakages 


proper designing 




















Many reasons were given for these 
breakages, but as there were no flaws 
in the metal, and it seemed to be per- 


tal was also good, and this could not 


be the reason. 


given as 
The 


shown in Fig. 2. 


dimensions of these axles are 


The upper figure shows 


how all of the axles were made that had 


broken. It will be noticed that between 
the 3- and 3'.-inch diameters there was 
a ',-inch fillet, and as all of the breaks 
occurred in this fillet, the company de- 
cided to try a larger one. Therefore, one 
year ago they adopted a fillet of 1 

inches radius between the 3- and 3'.- 
inch diameters of the axle, as shown in 


the lower figure, and since then no break- 
ages have occurred. 

Many failures in metals that 
blamed to the composition or structure 
the the mechanical working 


are 


of metal, 




















a short time. It developed slight checks 
at E and F, was taken off and broken to 
investigate the metal. This proved to be 
of a good grain, with no signs of pipes, 
blow holes or other imperfections. One 
of the chemical given above 
was taken from this axle. 


analyses 


The one shown at B was run for a 
longer period of time and in this the 
break extended completely around the 


axle at a practically uniform depth. This 
would indicate that it was subject to al- 
ternating vibrational strains. 

The axle at C was run for a still greater 
length of time, and while the crack ex- 
tended around the entire circumference 
of the axle, it was not very uniform in 
depth; the depth at G being 11/16 of an 
inch, while at H it was but ' inch. 

The axle shown at D was not taken 
off from the car until it had broken, and 
on this the crack extended to within 34 
of an inch of the center. 


1. 


CAUSE OF BREAKAGE IN CAR WHEEL 


fectly homogeneous, with a grain of fine 
texture, it was difficult to locate the ex- 


act cause. The chemical analysis of the 
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Fic. 2. SHAPE OF AXLES 


AXLES 


can 


heat of the 
be by slight 


the design, as shown here 


or the treating same 


often overcome changes in 








An application of automatic mechanical 
methods on work naturally suggesting the 
necessity of manual labor is pointed out 
by a 

Sharpening the bits of the three hun- 
dred rock drills used in the Calumet & 
Hecla mines, is done automatically, the 
labor being to put them on a 
veyer at the outset. They are heated, 
sharpened, upset, fluted, brought back to 


contemporary as follows: 


only con- 


exact size and tempered by machines, 
passing from one to the other mechani- 
cally. The plant is driven by electricity, 


but the sharpening and upsetting are per- 
formed by compressed-air hammers, and 
the fluting is done by an eight-hundred 
pound steam hammer. With all drills 
running, about 4000 bits must be sharp- 
ened every day. 
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Patternmaking for Bulldozers—I 


In making the patterns for any large 
or intricate casting there are always a 
number of points that must be considered 
and fully solved before any of the ac- 
tual work on the pattern can be started. 

First among these is the question of 
the kind of metal of which the casting is 
to be made. Coupled with, and contin- 
gent upon it, is the question of the 
amount of. shrinkage. This, of course, 
varies in theory at least, according to 
the difference in the composition of the 
metal. For instance, the metal may be 
designated as cast iron and the shrink- 
age still vary. It may be of a very soft 
grade of iron the shrinkage of which is 
below normal; it may be of the standard 
grade; or it may be that a greater ten- 
sile strength is specified and therefore 
have added some 20 to 25 per cent. of 
steel clippings, steel scrap, or some such 
material to close the grain and thus make 
the shrinkage above normal. 

Experience shows that the pattern- 
maker is more apt to err by allowing too 
much for shrinkage than too little. 
The question of the straining of the mold, 
under pressure of the metal, when pour- 


By Jabez Nall 








The procedure in making pat- 
terns for Ajax high speed bull- 
dozer. Selection of proper metal, 
shrinkage allowance, molding 
methods, patternmaker’s lay-out, 
etc. A large casting on which 
representative methods, that may 
be generally applied, are involved 




















ing and the retardation of shrinkage in a 
cored mold does not enter sufficiently into 
his calculations. 

The frame under consideration in this 
article was made of a cast-steel mixture 
that, according to formula, should require 
the full standard allowance of 3/16 inch 
to the foot for shrinkage. Where the 
design is such that the shrinkage is un- 
retarded, this is not too much. 


DIFFERENCES IN SHRINKAGE 


In a casting of somewhat similar de- 
sign, that was made in a mold composed 
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PATTERNMAKER’S LAYOUT OF PLAN, ELEVATION AND SECTIONAL VIEWS OF 





very largely of cores and hence the 
shrinkage retarded, I made a _ shrink- 
age allowance of ‘% inch to the 
foot. These castings, while varying a 
little in length, were all too long and 
we had to depend on a generous finish 
allowance to take care of the length. 
This time, figuring on previous experi- 
ence, the pattern was made with an al- 
lowance of 1/10 inch to the foot. The 
first casting was measured when cold 
and before being annealed, and in a 
length of 11 feét 9'% inches it was still 
4 to % inch long. After annealing, 
it was again measured and found to have 
shrunk '4 inch more, which did not give 
a bad result. 

The distance between the center of the 
crank shaft and the face of the toes was 
5/16 inch too much, but as there was ! 
inch allowed for finish on the face of 
the toes, this machined up very well. 
These figures are given to show that the 
patternmaker must consider the design 
and distribution of the metal, as well as 
the make-up of the mold, before deciding 
the amount of shrinkage that should be 
allowed. The tendency of the casting to 
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warp in any direction and thus destroy 
the allowance on the finish surfaces can 
often be guarded against by the casting 
in of tie bars, or in other ways. 


MoLpbING METHODS 


The question of most importance is 
probably the manner or method of mold- 
ing. The most economical method con- 
ducive with safety should be chosen. 
This demands a knowledge of the facil- 
ities and equipment of the foundry that 
is to make the castings. The ideal method 
is sometimes impossible by reason of 
lack of equipment, floor space, or some 
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other consideration. Thus, some patterns 
that were better molded in a flask and 
rolled over, must of necessity be bedded 
in the floor. The patternmaker must pro- 
vide for this in the construction of the 
pattern, as its shape, loose pieces and 
cores are often different. 

The next question to decide before 
Starting the pattern is the economy of 
time and material in the pattern shop, 
but the best means for the molder to 
produce a casting of maximum quality, 
with the minimum amount of labor and 
foundry cost, should always come ahead 
of this question. Accuracy of dimension, 
solidarity of metal, and appearance of 
the casting are essentials of quality. 


PossIBLE FUTURE CHANGES. 


Of course, the pattern-shop foreman 
does not like to add to the pattern-shop 
cost, in order to attain the best balance 
sheet in the foundry, but it pays in the 
end, even where the foundry is outside 
and you get castings at a contract price. 
In a special machine like the subject of 
this article, future possible changes must 
be considered, so they may be made as 
easily and inexpensive as possible. 

In Figs. 1 to 4 are given a plan view, 
side elevation, and sections of the cast- 
ing required. The position of the several 
cores is indicated by letters, and these 
correspond to the letters on their respec- 
tive boxes, to be shown later. It being 
necessary to mold this pattern in the 
floor and owing to the possibility of fu- 


FRAMES OF PATTERN IN POSITION FOR PLANKING Fic. 6. 


AMERICAN MACHINIST 


ture changes, the pattern was constructed 
as plain and with as few loose pieces 
as possible. While this added somewhat 
to the amount of core, making it was 
partly, if not altogether, offset by the 
simplicity in molding operations. 

By changing a few cores and adding 
a few to the 40, or more, already re- 
quired, a wider or narrower casting can 
be produced at small cost. 


PATTERNMAKER’S LAY-OUT 


In commencing the pattern work, the 
first thing required is a full size working 
lay-out; its advantage will be recognized 


1021 
also tapering sides as seen in the sec- 
tional views, Figs. 3 and 4, care should 
be exercised in the building of 
frames, in order that the same taper be 
maintained throughout. In fact it is al- 
ways essential that this part of the work 
be accurate, as it is the foundation upon 
which the structure is raised. 

In making the frame the correct meth- 
od is to work from one center line 
throughout; the uprights first being laid 
on the side elevation lay-out at their 
respective positions and their length 
checked off from this. The center line 
should also be marked on them, or its 


these 





at once by the patternmaker. There 
should be just as much and no more of 
this than is required for the work, and 
full advantage should be taken of it by 
all that are working on the job. Proper- 
ly used it is a great time saver and es- 
pecially is this so when the work is di- 
vided up among a number of men. Each 
one then does his part correctly, accord- 
ing to the lines laid down, and when as- 
sembled the parts are bound to fit. In 
this case the work on the core boxes be- 
gan simultaneously with the work on the 
pattern. 

For a working lay-out for this job two 
boards were used. On one was drawn a 
plan view qs in Fig. 1, and the section 
Fig. 3. On the other a side elevation as 
in Fig. 2 with the two section views in 
Fig. 4. All the allowances were made 
for shrinkage and finish and the lines for 
the core prints were also shown. For 
convenience and to save floor space, the 
section views, in Fig. 4, were drawn so 
the center lines overstepped each other. 
Where any danger of confusion existed, 
red or blue lines were made to indicate 
the different sectional views. The posi- 
tion of the interior framework was shown 
on this lay-out as the work progressed. 


MAKING THE FRAMES 


The lay-out completed, the next thing 
in order is making the frames. Of these 
there are eight, including the end frames, 
as shown in Fig. 5. The casting having 
inclined ways (better shown in Fig. 6), 


PATTERN AND MAIN CORI 





PRINTS AFTER PLANKING 


distance from them noted. These outside 
uprights should then set far enough back 
from the lines on the end view to allow 
for the thickness of the outside board; 
13¢-inch stock being used, and the cross 
pieces securely fastened to them. Al- 
lowance for the outside planking should 
also be made in locating these. The cen- 
ter uprights are then fastened to the 
cross pieces and the frames all set to 
the correct line. They are then ready to 
have the planking screwed to them. This 
forms the box pattern and the boards act 
as longitudinal braces throughout the job. 
The construction of the interior frames 
is clearly shown in Fig. 5. 

The end frames were boarded up while 
in position on the lay-out board and 
smoothed over before being removed. 
The planking was put on vertical with 
the lines of draft to give an easy draw 
to the pattern. This is good practice and 
should be done whenever possible, with- 
out impairing the stability of the pattern. 


LeveL Bep ON WHICH TO BUILD PATTERN 


In order to build a pattern true, when 
as large as this, some kind of a level sur- 
face upon which to build it is necessary. 
A surface plate of this size not always 
being practical, the next best thing is 
shown in Figs. 5 and 6. Two pieces of 
2x10-inch lumber, somewhat longer than 
the length of the pattern, were planed 
true on the edge. These were placed on 
the floor, the correct distance apart, and 
had three cross pieces of the same mate- 
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rial screwed to them. When leveled up, 
this formed a very satisfactory founda- 
tion upon which to build the pattern. 

In Fig. 6 is shown the pattern after 
it is planked up, and the direction in 
which the grain runs. The loose parts 
are being fitted before rolling over and 
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The location of the feeding heads are 
marked with an X. The placing of these 
on a steel casting is essential and their 
most desirable location should be shown 
on the pattern. In some cases it is ne- 
cessary that some metal thickness be 
added at some of these points to prevent 
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locates the center bearing for the same 
shaft, and X X are core prints for the 
oil-cup cores over the main-shaft 
bearing. 

The reason for the offset in the main 
print at Y is to get the correct hight to 
the center of these bearings. It is car- 
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Fic. 7. BOTTOM OF PATTERN AS BI 


ILT WITH CORES Fic. 8. 


LINED OFF AND LETTERED 


the lifting straps, 6 in number, are shown 
resting on the core print. These were 
made of x2!.-inch steel bar, and were 
hooked at the end about inch, accord- 
ing to the regular practice. 


Cope SIDE OF PATTERN 


In Fig. 7 is shown an inverted view of 
the pattern. This part is completed and 
the cores that cut through on this side 
are lined off and lettered. These same 
letters are given the respective core 
boxes and are used all through this article, 
as well as in the following one on mold- 


ing. 


the “freezing” of the head before the 
other metal is set. 


COMPLETED PATTERN—REASON FOR OFF- 
SET 


In Fig. 8 we have a view of the pat- 
tern body completed. The loose parts 
for the near side are shown, pinned in 
place, while the parts for the opposite 
side are lying on the pattern. In this 
view A is pattern and core print com- 
bined, for the shelf bracket and core H 
underneath the bracket; B is part of the 
shaft bearing and supporting rib on the 
further side; O shows the core print that 


COMPLETED PATTERN READY FOR 
THE FOUNDRY 


ried throughout the full width of the pat- 
tern to avoid some changes in the core 
box for this part. In this core print, the 
distance from the center line to the right 
exceeds the distance to the left 3 inches. 
This is thrown off center so the core box 
can be made to take in sufficient of the 
supporting rib for the secondary-shaft 
bearing. to round off the corners, carry 
the necessary fillets, etc. This makes it 
impossible, or at least inconvenient, to 
arrange three of the cores of equal 
width; a stop-off piece being required 
for one of them. 
(Continued in next issue.) 








Converti 


Some time ago I had to plane the faces 
of some machine parts four feet wide 
and too long to go between the housings 




















AN OLD PLANER CONVERTED INTO 
4 OPEN SIDE PLANER 


ng an O 


By Wm. F. Allison, Sr. 


of my planer. An overhanging tool four 
feet long was out of the question so I 
rigged up the planer as shown in Fig. 1. 
Fig. 2 shows the two patterns made 
for the extension. The casting from B 

















Fic. 2. PATTERNS FOR THE ALTERATION 


d Planer 


had two sets of holes bored and reamed 
in it. One set matched the holes in the 
planer bed and the other matched the 
holes in the housing. The casting was 
long enough to set the housing back 21 
inches allowing ample room for the cast- 
ings I wished to plane. 

The extension piece A supported one 
end of the crossrail and permitted it to be 
lowered to within 10 inches of the table. 
I made a good job of it, the planer seems 
to be just as rigid as it was before, and 
although I can change the planer back 
to its original shape in half an hour if 
necessary I have never done so. 








A comparison of the world’s fleets, 
omitting battleships and armored cruisers 
over 20 years old, shows Great Britain 
leading with 56 effective battleships, Ger- 
many next with 33, United States 30, 
France 17, Japan 14, Italy 10 and Rus- 


sia 7. 
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Grinding Shafts and Shells 


Here is a little job that caused a con- 
siderable amount of trouble of a sort that 
is by no means uncommon: The small 
shaft shown by Fig. 1 was a detail in 
some textile machine and put through in 
batches of 200 at a time. The shafts 
were of machine steel made from the bar 
in a turret lathe leaving 1/32 inch on the 
diameter for finishing, the 1-inch portion 
being afterward case-hardened, and they 
had to be interchangeable as regards size 
on the largest diameter within 0.00025 
nch to fit an annular ball bearing. It 
had been the practice to straighten the 
shafts first and then finish the hardened 
portion by grinding in an old lathe with a 
grinding attachment fitted to the carriage, 
the soft portion being afterward finished 
n the engine lathe. By way of increasing 
the production a 6x32-inch plain grinder 
put in for finishing both this and 


was 





By H. Darbyshire * 








The way in which an en 
thusiastic grinding machine 
man got into difficulty and 
suggestions which will pre 
vent similar troubles. 

Roughing , hardening and 
grinding shells and shrapnel 




















driving dog on another getting 
through at the rate of one per minute. 
When all had been roughed down on this 
part he treated the hardened portion the 
same way at the rate of 30 per hour fol- 
lewing up with the two ends; these he 
roughed by means of a forming cut com- 


one, 

















other work and the trouble that ensued ing down to a fixed point on his index 
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t. 15 ole 2 oie 3 ——e 
= t 
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moved. However, we all obtain our edu- 
cation by failure to some extent and both 
the operator and 
nized this. Since 
revised 
similar jobs and 
ened portion first; 


his supervisor recog- 
this occurrence he has 
of procedure on many 
always attacks a hard- 
these particular shafts 
out at a rate of 60 per 


his mode 


he is now getting 


day of ten hours. 


PROJECTILE AND SIMILAR WORK 


In the manufacture of projectiles, guns, 
etc., the grinding machine has come to be 
considered a very great economical factor. 
Its adaptability rapid and 
sizing makes it of pcculiar value in the 
shrink fits which are a feature of modern 
artillery; wire winding 
more easily ground than it can be turned 
and even the gun is 


for accurate 


when it exists is 


outside finish of a 


more easily obtained by grinding than by 
Rifle 


any other means. barrels both for 




















as caused by a little change in the or- 
r of operations on this particular job. 


AN ENTHUSIASTIC OPERATOR 


The operator (an enthusiast in his 
siness) got a batch of 250 to grind and 
th the best of intentions laid himself 
en to make a record as to speed. He 
mmenced by roughing down the largest 
imeter to within 0.0015 to 0.002 inch of 
ished size using the automatic feed. 

had provided himself with a pair of 
ving dogs and while one was in pro- 
ss of roughing he affixed and unfixed a 


*Enropean 
pany 


demonstrator, Norton Grinding 
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GRINDING SHAFTS AND SHELLS 
wheel, his time being some 40 seconds military and sporting purposes are now 


each. 
TROUBLE AT THE FINISHING POINT 
He trued his wheel up nicely and 


commenced to finish the hardened part, 
and afterward the two ends, by the same 
methods of feed as for roughing and tak- 
ing a similar time, but found to his dis- 
may that some 50 per cent. of the shafts 
would not clean up to size on the largest 
diameter. The reason, of course, was that 
he unthinkingly the job 
the wrong way and should have roughed 
the hardened portion first when 
most of the hardening strain would be re- 


commenced on 


all or 


food for the grinder in most es- 
tablishments for the and finish 
their outer diameter, the peculiar curve of 
the latter being obtained either by 
justment of steady former 
bar of the requisite shape. Both of these 
methods are modern features of the Nor- 
enable a tube to be 
ground in four min- 


common 
sizing on 
an ad- 
shoes or by a 


ton machine which 


accurately three to 
ufes 

GRINDING SHELLS 

Since the introduction of the higher- 

grade steels for the making of projectiles, 

grinding 

long been 


even in its primitive form has 


found an economic necessity 






















1024 


and in the Sheffield district the sand- 
stone wheel has long been in use for the 
purpose, consuming an enormous amount 
of power and with a painfully limited 
grinding capacity. For hardened shells 
grinding is, of course, an absolute neces- 
sity and the means employed to grind one 
or two types of the shell may be of in- 
terest, this especially as the chucking ap- 
pliances may be usefully applied for 
other purposes. 

Fig. 2 shows a shell of large size which 
is hardened from the point well up to its 
ring and is ground on an 18x96-inch ma- 
chine in an average time of 18 min- 
utes. It is driven by means of a 
three-jaw chuck which grips the inter- 
ior of the bore, the chuck being fitted 
with a plug to enable it to run on 
the headstock center; the other end of the 
shell is supported on a ball-bearing re- 
volving center, Fig. 3, which has an ad- 
justable shoe. This latter feature is 
found necessary because the points gen- 
erally distort in hardening and it is a 
ready and convenient means of setting the 
shell true. Some 0.020 inch is ground 
from the diameter of the shell and the 
wheel is turned to form the small cone by 
means of a special device fitting on the 
footstock. The point of the shell is 
smeared with loose emery powder to in- 
sure its having a positive grip in the ad- 
justable shoe. There was some little ten- 
dency to chatter in this job and this was 
attributed to the limited bearing surface. 
It is proposed that balls be dispensed with 
on the cone and a similar bearing to that 
for the smaller shells be provided with 
the addition of a ball-thrust collar. The 
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chatter was overcome by fixing a wooden 
steady rest against the revolving center 
bush which acted as a cushion for ab- 
sorbing the slight vibration. 


SHRAPNEL CASES 


Fig. 4 is a type of shrapnel shell made 
in a hydraulic press. The shells are first 
rough turned in lathes of a special type 
where about 1/32 inch is left for re- 
moval by grinding and 25 per hour are 
ground in a 10x50-inch machine. The 
method of driving may be clearly seen 
from Fig. 4. It consists of a revolving 
bushing running on a center pilot fitting 
in the headstock. The pressure of the 
supporting center insures proper drive 
and the shells are placed in position and 
removed without halting the work drive. 
The driving dog (not shown) is fixed on 
the larger diameter of the bush. A sim- 
ilar size of shell but of different type is 
shown by Fig. 5. Here the method of 
driving is, of course, different but the 
output is the same. The bore is not ma- 
chined and is somewhat out of round 
but the variation from size does not ex- 
ceed 0.010 inch. The drive is obtained 
from three triggers A fixed in a revolv- 
ing steel bushing on a center plug C fit- 
ting in the headstock. The triggers are 
serrated and are expanded by means of a 
hardened sliding bush D which is rounded 
at the corner of the bore and which 
presses on the tapered heel of the trig- 
gers when the shell is placed in posi- 
tion; light springs below the heels of the 
triggers cause them to contract when the 
pressure is taken from the supporting tail 
center. Some little slip invariably takes 
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place here when grinding commences but 
it is only momentary and the drive is 
found to be quite efficient. It will be 
noted that the corner of the revolving 
bushing is rounded so as to facilitate the 
chucking and removal of the shells after 
completion. 


LIMITS AND FINISH ON THE 
SHELLS 


The broad limit of 0.002+- and — is 
allowed on these shells which somewhat 
explains the rapid grinding; finish again 
is of no moment as they are afterward 
painted and as they are made of a hard 
quality of steel it is some trouble to get 
them rough enouzh to suit requirements, 
I have found that scoring the wheel oc- 
casionally with the diamond by hand, tak- 
ing care to keep the wheel face flat, will 
give the corrugated appearance wanted 
and as the wheel wears smooth the pro- 
cess of scoring can be repeated. On the 
other hand some governments go to the 
other extreme and as they nickel plate 
their shells they demand a high finish 
which, of course, lessens the production 
somewhat. 

In these methods of chucking work 
there is an excessive amount of. tail- 
center pressure involved and I find a 
white-lead paste mixed with a few grains 
of graphite an excellent center lubricant, 
it answers well where heavy weights are 
carried either in the lathe or grinder and 
I have run jobs weighing a few tons, 
some 6 hours, without hearing a sound 
from the centers, the latter having the 
appearance of burnished silver when the 
job was removed. 








Casting Bracket and Wheel Together 








One of the novel feats that is accom- 
plished in the foundry of the Whitcomb- 
Blaisdell Machine Tool Company is that 
of casting the bracket and wheel in one 
piece that is shown at A in the illustra- 
tion. This leaves the foundry all ready 
to bolt to the truck for which it is made, 
and not a particle of machine work is 
done on it. 

At B is shown the rod that acts as axle 
for the wheel. It has a hole ground in, 
as shown, so that the iron will fill it and 
keep the axle from turning in the wheel. 
The two ends of this pin, around which 
the bracket is cast, are covered with 
asbestos paper. 

At C is shown a corebox with one-half 
the wheel pattern in it. In this are cast 
the two half cores D and E, and these 
are pasted together, after placing the rod 
axle B in position, to form the mold for 
the wheel. 

A green-sand mold is then made over 
the pattern F and the core that contains 
the wheel mold is placed in this mold. 
After this, the slab core G is placed in 


the end of the mold to form the bolt 
holes in the flange of the bracket. 

When the metal is poured in the mold, 
the casting shaken out, the sprue gates 


and riser broken off, and the asbestos 
paper removed so the wheel will revolve 
on its axle in the bracket, it is ready to 
bolt onto the truck, as shown at A. 
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TRUCK WHEEL AND BRACKET AS CAST IN ONE MOLD 
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Letters from Practical Men 














An Interesting Drill Jig 








The jig shown in Figs. 1 and 2 contains 
clamping devices of a novel character, 
which may be utilized in other jigs by 
making slight modifications in size and 
arrangement of parts. It is usually realized 
by tool designers and toolmakers that a 
jig should be so designed that the various 
clamping screws are readily accessible to 
the operator’s hand without his being 
obliged to reach behind the jig or turn the 
jig around or perform various other feats 
that are sometimes necessary with poorly 
or carelessly designed jigs, for every un- 
necessary movement of the fixture or of 
the operator means just so much lost in 
the output of the device. 

In the jig under consideration the piece 
being operated upon is a small steel de- 
tent plunger in which four holes are to be 
drilled which must bear a very accurate 
relation to the left-hand end cut on the 
plunger. These plungers are made both 
right- and left-handed, so that the jig 
must accommodate both styles. 








Concerning the details of || 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 























hardened tool-steel posts D driven into 
the base against a shoulder and provided 
with clearance holes through their centers 
to let the drill and the chips come through 
the work. 

The downward clamping of the work is 
accomplished by means of an arm E 


two dowel pins, which are driven into the 
The hardened tool steel V-clamp H 
Sliding in the V-way in the hardened- 
steel block J, and operated by a right- 
and left-hand, nurled-head screw K serves 
to force the work against the locating 
block G. The square steel post L in 
which the screw K operates is driven into 
the base against the shoulder and retained 
by means of a thin hexagonal nut below 
the base. 

The location of the end of the work 
against the block G is accomplished by 
the pressure of sliding tool-steel plungers 
M, which operate in the tool-steel blocks 
N, and which are normally pressed out- 
wardly by springs O, bu: which are 
caused to clamp the work by the wedge 
action of the conical-ended nurled-head 
screws P which operate in the blocks N. 
The upper clamp is used when drilling 
left-handed detents, and the lower when 
drilling the right-hand detents. It will be 
noticed that the springs and plungers are 
well protected from the accumulation of 
dirt or chips, and may be readily removed 


base. 























= 




















The body and lid of the jig are made of 
ichine steel, finished all over, and left 
ft. The lid is hinged on a tapered pin 
riven into the projecting ear on the jig 
se which allows the lid to turn on the 
n, thus getting the largest possible bear- 
g surface for the hinge, and it is also 
rovided with hardened steel stop plates 
which take the wear caused by the blow 
ceived in closing the lid upon the lock- 
g screw post B. These stop plates are 
eted to the lid. 

The drill bushings C are of tool steel, 
rdened and ground, and are provided 
th large flanged heads to prevent drill- 
ting the lid. The work rests upon four 


A Dritt Jic witH Novel! 





CLAMPING 


hinged to the lid at one end, and de- 
pressed at the other by means of a right- 
and left-hand, nurled-head screw F, Fig. 
3, which not only makes the clamp 
quicker acting than would be the case 
with a single-action screw, but also does 
away with the necessity of providing a 
pivot in the end of the clamp for the 
screw to operate upon. The movement 
of this clamp is very slight and the oper- 
ating screw is a loose fit in the lid so that 
there is no cramping action on the clamp. 

The work is held against the hardened 
tool steel locating block G_ which is 
screwed to the base with two fillister- 
head screws from below and located with 


DEVICE 


imericaa Da hints’ 


for inspection or replacement by simply 
backing out the nurled-headed screw far 
enough to allow the plunger to pass the 
conical end of the screw. 

The jig is provided with hardened tool- 
steel resting feet, and also with a suitable 
lid stop to hold the lid in an open position 
just back of the perpendicular. 

It will be noticed that the sliding clamp 
H retains its accuracy of alinement even 
after considerable wear, due to the fact 
that it slides in a V-way and that clear- 
ance is allowed on both sides of it above 
the V, as will be seen in the drawing, 
Fig. 4. 


Cleveland, Ohio C. NosRACc. 
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A Rotary Milling Fixture 








The sketch, Fig. 1, shows a rotary mill- 
ing attachment which is designed for use 
in connection with a plain milling ma- 
chine. It is mounted to revolve in a 
vertical plane clear itself of 
chips readily and also to make use of a 
short-shank end mill, thus gaining the 
maximum rigidity which it is possible to 


so as to 


obtain in the machine. The milling ma- 
chine on which this fixture is used is 
equipped with a power-driven rotary 


table attached to a knee casting which 
slides on the column of the miller, and 
the fixture is located over a céntral stud 
and secured to the rotary table by means 
of two heavy cap screws, while two steel 
studs in the back of the fixture serve to 
impart to it its rotary motion, by engag- 
ing the rotary-table platen. 

In Fig. 1, which shows a plan and side 
elevation of the fixture, A is a disk of 
cast iron machined all over and having 
mounted upon its front surface eight 
segment plates, B, of hardened tool steel, 
which are fastened by means of fillister 
screws and dowel pins from the rear of 
the and which have their front 


/The Work ~~ 


plate 





ROTARY 


surfaces checked or roughened so as to 
give a gripping effect when the 
work is clamped against them. The work, 
a sketch of shown in Fig. 2, 
is a gray-iron casting, finished on the 
surfaces marked f, and is located on its 
mating member by of a tongue 
enters the noticed at the 
of the casting. This being the 
accurate point, the piece is therefore sim- 
ilarly located in the fixture, in order that 
the two parts may bear the proper rela- 
tion to each other when assembled. 
Eight hardened  tool-steel locating 
blocks are attached to the face of the 
fixture by means of large fillister-head 
screws and dowel pins, as shown at C in 


good 


which is 


means 
which groove 


bottom 


MILLING 
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Fig. 1. An L-shaped clamp D slides 
in a slot in the block C and has motion 
imparted to it by means of the nurled- 
headed screw E, which bears against the 
block C, thus causing the outer end of 
the clamp to pull the work firmly against 
the locating block by the hook action of 
the clamp behind a shoulder on the piece. 
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THE WorK MACHINED ON THE 


ROTARY FIXTURE 


Fic. 2. 


The roughened plates B are recessed suf- 
ficiently to allow the end of the sliding 
clamp to travel freely backward and for- 
ward, besides serving to a certain ex- 
tent as guides for it as well. 

The work is clamped against the rough- 
ened plates B by means of hardened-steel 
clamps F, which are operated by square- 
head cap screws G and pressed outwardly 
by the helical springs H. These clamps 








ee 
Ll [a 








FIXTURE 


fitted at their outer corners with 
two conical spurs of hardened tool steel, 
which imbed themselves in the work and 
hold it rigidly in position. This is neces- 
sary on account of the thrust exerted by 
the milling cutter, when irregularities in 
the casting are encountered, causing the 
cutter to take a much heavier chip than 
usual. 

The central hole in the fixture is pro- 
vided with a hardened tool-steel bush- 
ing K and the fixture is fitted with two 
hardened tool-steel driving studs L, which 
will be noticed projecting from the back 
in the illustration. All screws and bolts 


are 


are case-hardened to withstand the wear 
caused by repeated operation. 
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The square-head screws G are actuated 
by a T-handle socket wrench and the 
fixture is loaded while in continuous op- 
eration, by removing the work from the 
lower portion of the fixture and insert- 
ing new pieces which are easily located 
and clamped before they reach the cut- 


ter, thus enabling the machine to be 
driven at its maximum speed without any 
interruption of the cutting, except dur- 
ing the short interval consumed when 
the cutter passes from the edge of one 
piece to the front edge of the next. 
Columbus, O. L. M. Norris. 








An Air Hammer—Machining 
Journal Boxes 








At the Cumberland Valley Railroad 
Shops in Chambersburg, Penn., they have 
a very simple and effective little air ham- 
mer for driving out frame bolts and such 
work, shown in Fig. 1. 

The body A is made of a piece of shaft- 
ing to which the plunger B, also of ma- 
chine steel, is fitted. The piston head D 
being larger than the hole in the internal 
flange E cannot be blown out when the 
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Fic. 1. AN AiR HAMMER 

air is turned on at C and there is nothin: 
else to stop the plunger. A three-wa 
cock handles the air pressure and exhaus! 
from the cylinder. 

Fig. 2 shows an old lathe rigged up fo: 
boring the railroad car journal boxe 
shown at B. These boxes are about |! 
inches long and are bored to about a! 
8'.-inch circle. The journal box B i 
secured by the two set screws H in the 
front of the jig A, the two set screws 
at the back being used for adjustmen 
only. The jig A is secured to the carriag: 
which is provided with power feed. 

The boring bar G carries three cutters 
C a roughing cutter, D a finishing cutte 
and E a sweep tool which finishes th 
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Fic. 2. MACHINING JOURNAL BOXES 
end of the journal box after the finishing 
cutter D has passed entirely through. 
From the time the operator takes up one 
box until he takes up the next ready to 
insert it in the jig, a little less than three 
minutes elapses. 


New York. E. A. DIXIE. 








A Die Shifting Attachment 
for a Toggle Press 








The line cut shows a die-shifting at- 


tachment, which I designed for some 
Ferracute coining presses, used in watch- 
case work. 


This attachment was used on eight ma- 
chines of that type, with every satisfac- 
tion to the firm and the operators. It 
two advantages, namely; fa- 
cilitates quickly charging the die 
lessens the possibility of crushed fingers. 

It will be noticed that the die holder 


possesses 




















AMERICAN MACHINIST 


runs between two guides screwed to the 
bolster and connected to the lever by an 
adjustable link, which is held in the 
lever by a snap pin A, which is more 
clearly shown in the small _ sectional 
detail. 

This snap pin being always in shear, 
has little or no tendency to slip out and 
permits of quickly disengaging the die 
holder for changing dies. 

The cam B is of chilled cast iron, held 
by two set screws to the toggle-operating 
shaft of the press. 

The spring attached to the counter- 
weighted cam lever prevents it from 
jumping on the sudden rise and assures 
an absolutely positive and regular mo- 
tion. 


Riverside, N. J. A. L. NACKE. 








A Broaching Attachment for 
Lathe 








and. 








A DIE-SHIFTING ATTACHMENT FOR A TOGGLE 


This appliance will give good satis- 
faction on small work. It is simple and 
strong and can be made and attached to 
any lathe by any machinist. It consists 
of a one-inch screw A, one end of which 
is held in the chuck; the other end is 
threaded into the angle piece B which is 
fastened to the tool carriage. This angle 
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A BROACHING ATTACHMENT 
LATHE 


FOR THE 


iron should be made strong, as the strain 
all comes at this point. The broaching 
tool C fits into a slot in the angle piece B; 
the other end slides through a hole in an 
angle plate D, which is bolted to lathe 
bed. Behind this the work is placed. 
D. Foster HALL. 
Springfield, Mass 








Friction Driven Stock Roll 
for the Punch Press 








Where punch presses are fed with rib- 
bon stock, and the operation of the press 
on one type of work is comparatively 
Steady, it is not an economical practice 
to feed the stock to the presses by hand, 
requiring as it does, an operator for 
each press, although this is frequently, in 
fact, usually done. For the elimination 
of this condition, a fixture such 
here described used advanta- 
geously, enabling operator to feed 
several presses in place of one, as it is 
only necessary to keep the press supplied 
with stock, and to occasionally adjust the 


as 1S 
may be 
one 


tension on the friction reel. 
The device is shown herewith where 
Belt 
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A is a cast-iron base, provided with 
lag-screw holes, for attaching to the floor, 
and carrying at its upper end a stud B 
which serves as a central bearing for 
the cast-iron stock reel C, and also 
for the cast-iron driving pulley D, both 
of which are bushed with bronze bear- 
ing sleeves. It will be noticed that the 
pulley D is recessed at one side to form 
a conical friction drum against which 
the stock reel is forced by the pressure 
of the spring washer E, the tension of 
which is regulated by a corrugated hand- 
wheel F. ‘ 

The fixture is mounted to one side of 
the press, and driven at such a speed, 
that when the reel is empty and the 
stock is just starting to coil upon it, its 
speed will be sufficient to give the stock 
the proper feed through .the press be- 
tween strokes of the ram. A retaining 
finger on the punch press serves to pre- 
vent the travel of the stock during the 
down stroke of the ram, during which 
time the friction drum on the pulley is 
slipping against the stock reel, but as 
soon as the retaining finger releases the 
stock on the up stroke of the ram, the 
reel immediately becomes operative, and 
feeds the stock through the press until 
stopped by the retaining finger falling 
back into the opening in the stock. 

Several double-action presses which 
are constantly employed in the produc- 
tion of small sheet-metal cups about 5.x 
inch diameter by inch deep have been 
equipped with this style of friction stock 
feed, and are producing an average of 
7000 pieces per hour, and require only 
one operator to tend them. 

Toledo, O. A. H. JONEs. 








A Study in Curves 








I am sending you a sketch (7) every 
line cf which was made with the bow-pen, 
representing joy and grief. While hav- 
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A STubDY IN CURVES AS PRODUCED WITH 
THE Bow PEN (ORIGINAL SIZE 
2'4x4 INCHES) 


ing no practical value, it may interest 
some of the draftsmen who are readers 
of this journal. 

Along tl crooked path of life 
We meet with many curves 

s e make us laugh at toi ind strife 
While thers try our nerves 

R. W. J. STEWART. 


Chattanooga, Tenn. 
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Paper Cutting Device for 
Clippings 








The paper-cutting device represented 
by the accompanying prints may interest 
those of your readers who do much clip- 
ping from your columns or elsewhere. 

















Fic. 1. CLIPPING CUTTER 
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Fic. 2. KNIFE FOR CLIPPING CUTTER 


As represented herewith, the device is 
designed to cut sheets of size equal to 
the pages of Power and AMERICAN Ma- 
CHINIST. 

The operation is as follows: The lever 
A, Fig. 1, may be operated either by 
hand or by foot (the light footrod hav- 
ing a stirrup-shaped end). The lever 
moves the bell crank D through a small 
angle, and, since the cranks D and E 
are fixed to a common shaft H (at some- 
thing less than 90 degrees) a motion is 
imparted to the arm B, and, in turn, a 
straight line motion is given to the knife 
attachment J. The stop G fixes the trav- 
el of the knife attachment, and the spring 
F is of sufficient strength not only to 
cause such pressure as is required for 
cutting when the angle between arms B 
and C is large, but serves to bring the 
knife attachment back to its initial posi- 
tion. 

Referring to this knife attachment as 
shown in Fig. 2, the knife travels be- 
tween two cast-steel shear-strips, whose 
inside faces are slightly beveled. The 
knife is simply a steel disk beveled on 
one edge. The roller is made with a 
sleeve to take the knife and the necessary 
nut; . Ll are strips of wood along each 
side of the shear-strips, and beveled to 
let or cause the paper to slide up over. 

This device is convenient for trimming 
small blueprints, but does not leave an 
edge entirely satisfactory to the photo- 
grapher. Regarding its cutting powers, 
with the knife “touched up” with a file 
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only (and when of size mentioned above) 
it will shear three sheets from your 
journal at once. Its greatest advantage, 
next to its speed is, probably, that which 
comes from using the gage /J. By its 
use all clippings may be made in com- 
mon sizes, for example, 2x4 inches, 3x6 
inches, etc., and thus kept in better or- 
der than when cut to the size of each 
particular print or cut. 


Ithaca, N. Y. R. MATTHEWS. 








A Drill Jig with a Novel 
Clamp 








During a recent trip through the fac- 
tory of a large manufacturing concern, 
my attention was called to an ingenious 
clamping device that was being used to 
secure a flat brass cabinet door in a 
drill jig. The general construction of 
the jig and clamp is shown in Fig. 1. 
The piece operated upon is approximate- 
ly 8 inches wide and 10'% inches long, 
and is of the usual shape given to 
metal cabinet parts. Holes are to be 
drilled in the two bosses shown on the 
left-hand end to enable hinges to be at- 
tached and several other holes at the 
right-hand end to accommodate a small 
knob and a locking mechanism. 

In order to locate the piece accurately 
within the jig in the shortest possible 
time with the least amount of work, the 
following construction is used: The body 
of the jig, namely, the bottom and three 
sides are made of soft steel, machined 
all over, and provided with hardened 
resting feet on the bottom and right- 
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Fic. 1. THE DRILL Jic 


hand end, as shown. Two hardened-steel 
locating blocks are provided at the left- 
hand end, and a hardened-steel strip is 
fastened to each side of the jig on which 
the piece may slide and rest. A soft-steel 
strap is screwed and doweled to the 
two sides, acting as a bridge in which 
to fit the drill bushings, and also two 
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nurled clamping screws which hold the 
piece down on the steel strip. Two clamp- 
ing screws are also provided on one side 
of the jig to throw the casting over in 
the proper locating position. 

The most interesting portion of the 
clamping mechanism, however, consists 
of the U-shaped rocking clamp and 
handle, a sectional view of which is 
shown in Fig. 2, in which A is a cast- 
bronze handle the right-hand portion of 
whose hub is threaded right-handed and 
the left-hand portion left-handed, into 
which screw the sliding wedge rods C. 
These rods are made of hardened tool 
steel, and are provided with a keyway 
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This End duplicate 
of End shown. 


Fic. 2. SECTIONAL DETAIL OF CLAMP 


into which the extremity of a small set- 
screw G projects to prevent the rod from 
turning. B is a bronze casting provided 
with two projecting bosses J, in which slide 
the wedge-actuated clamp pins D. These 
pins are spring-pressed inwardly by a 
helical steel spring E acting on the 
shoulder of the clamp pin D and react- 
ing against the hardened-steel bushing F 
which is retained in the bosses by a small 
setscrew. , 

The casting B swings at each end on a 
hardened-steel shouldered screw H, which 
permits the entire mechanism rocking 
around its center line. In Fig. 1 in the 
lower view a pin will be noticed, which 
serves to limit the rocking travel of the 
clamp in both directions by the interfer- 
ence of small lugs cast upon the clamp 
B, and in the upper view a helical spring 
will be noticed, which serves to throw 
the clamp to its extreme downward posi- 
tion, as illustrated. 

The operation of the device is as fol- 
lows: Assuming that a casting is now 
clamped in the jig, the nurled screws x 
are first loosened, after which the handle 
4 is thrown back until it strikes the cast- 
ng B. This will cause the sliding plunger 
ods to be pulled in to the handle, per- 

litting the clamping plungers D to be 

ressed back by their springs. As soon 

s the handle A strikes the casting B, the 

hole clamp rocks as a unit about its 
enter, lifting the clamping plungers 

way from the bosses on the casting, 
lus permitting it to be withdrawn from 
ie jig. A new casting is inserted in the 

g and the handle thrown forward, the 

rst effect of which is to allow the ap- 


AMERICAN MACHINIST 


paratus to rock back into its downward 
position, so that the clamping plungers 
land in the proper place, and then the 
sliding plungers are thrust apart by the 
screw action of the handle, causing the 
plungers to firmly secure the casting both 
with downward pressure and also with 
a pressure to the left, after which the 
nurled screws are tightened up. 

It will be noticed that space is left 
between the ends of the handle hub and 
the casting B, in order that the clamping 
plungers may equalize the pressure to 
compensate for any irregularities in the 
casting. The device, as a whole, is very 
satisfactory, and it is probable that the 
principle involved is adaptable to many 
other fixtures. 


Cleveland, O. J. K. CAREY. 








What Should an All-round 
Machinist Know? 








Some time ago, in response to an ad- 
vertisement for an all around machinist, 
I had fourteen applications. The require- 
ments were that the successful applicant 
should be a fair lathe, planer and driller 
hand and a steady worker. Out of the 
fourteen, nine men could not cut threads 
on the lathe, and of these nine men, five, 
and also two of the remainder could not 
do taper turning and boring. The other 
five men claimed to be first-class. 

Regarding planing, all but three 
claimed to be able to do any job on a 
planer. In drilling, no less than five 
said they could not do any boring on a 
drilling machine. Thinking this over, I 
wonder what constitutes the necessary 
knowledge an all-round machinist should 
have, both from the employer’s and em- 
ployee’s standpoint? A short time ago 
a friend of mine had occasion to write 
for a position of this kind. He was suc- 
cessful in getting it. He had several 
years’ experience on lathes, planers, 
drilling and boring mills and also had a 


slight acquaintance with milling ma- 
chines. 
About two months after he had 


taken the position I was surprised to see 
him at my house one evening, as the 
place was over forty miles away. I asked 
him how he was getting along and he 
remarked that it was a splendid place 
to work, that since he had been there he 
had been on a lathe all the time and 
nad succeeded admirably until that after- 
noon, when the foreman told him he 
wanted him to take a Brown & Sharpe 
universal milling machine and cut some 
special cams. This job required careful 
indexing and cutting and had to be very 
close as to measurements. He told me 
he was clearly stalled on this job and 
came up to see if I could help him out. 
He had sketched a plan of the job and 
brought it with him. Luckily, I had a 
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copy of Brown & Sharpe’s treatise on 
milling and indexing, and instructed him 
how to go about the job. I told him 
if he had the least doubt about not be- 
ing able to do the job in the morning, to 
see the foreman and let him know that 
this was a part of the trade he was un- 
accustomed to, and probably it would be 
all right, as the foreman would show 
him and keep him straight. 


I saw him later and asked him 
how he made out. He told me 
he had spoiled the first one and 
called the foreman’s attention to it and 


had been instructed to try another one. 
This he had done successfully, also the 
rest, and had found out in the meantime 
that the foreman could not do the job 
himself. This struck me as being hu- 
morous, considering that the foreman 
criticized my friend about spoiling the 
first one and claiming that he had hired 
him for an all-round machinist. 
Georce H. HANDLEY. 
Newburgh, N. Y. 








Wax for Metal Patterns—Mak- 
ing Plaster Casts 








good wax for 
Rosin, | part; 


The following is a very 
metal patternmakers’ use. 
beeswax, | part; plaster of paris, 1! 
parts. Heat the wax and rosin and stir 
in the plaster of paris, then add lamp- 
black to make the desired color. Apply 
this wax with a heated knife. 

After taking an impression of a cast- 
ing with plaster of paris, I find that by 
fouring vinegar around the edges, the 
plaster will loosen so that the cast can 
be removed without injuring it. 

Harvey, III. F. &. L. 








Machining Square Work in 
the Lathe 








It is considered by some an impossi- 
bility to machine a piece square in a 
lathe without special attachments. A\l- 
though it is not profitable, as a rule, it 
mav be done to advantage when there is 
no other machine at hand. 

Clamp a toolmaker’s vise to the face 
plate, place the piece to be machined in 
it with enough projecting to permit fac- 
ing off one side. Then place the finished 
side toward the fixed jaw and machine 
the next face. Continue in this man- 
ner until the desired result is obtained. 
If care is taken in clamping, the job may 
be done to a surprising degree of ac- 
curacy and in shorter time than most 
imagine. 

A little judgment must be exercised as 
to the shape of the piece to be machined. 
Extra long pieces cannot be handled in 
this manner. 


Hartford, Conn. H. H. Et tis. 
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Machine Tool Builders Convention 








The semi-annual convention of the Na- 
tional Machine Tool Builders’ Associa- 
tion that met at Hotel Seneca, Rochester, 
N. Y., May 24 and 25, was well attended. 
President F. A. Geier called attention to 
change in the attitude of machine-tool 
builders toward each other, which had 
come about since the formation of this 
association, and the advantages of good 
fellowship, aside from the work done 
toward standardizing tools. He also 
urged a more careful study of the ap- 
prenticeship program as recommended by 
the committee on this subject a few years 
ago. 

The committee on Standardization of 
Motors was represented by P. E. Mon- 
tanus, who outlined the progress that 
had been made in securing the codpera- 
tion of motor builders. The sizes so far 
decided on are 1, 1'2, 2, 3, 5, 7%, 10, 15 
20 and 25 horsepower. 

E. J. Kearney, of the Uniform Costs 
Committee was unavoidably absent, but 
heartily recommended the adoption of a 
uniform cost system so far as possible, 
and recommended that which was outlined 
for the association by Miller, Franklin 
and Stevenson which they are now us- 
ing with entire satisfaction. 

The Apprenticeship committee was rep- 
resented by F. L. Eberhardt, who out- 
lined a plan covering both two- and four- 
year apprenticeships. This includes a 
bond which is paid in weekly by the boys’ 
parents and which is returned at the end 
of the term, this often being more con- 
venient than the payment of a lump 
sum. 


J. B. Doan, for the Tariff committee, 
outlined the comparative tariff duties, 
showing how they added to the cost of 
machines to the buyer in the different 
countries. He recommended the tariff 
commission called for by President Taft. 

Four viewpoints of the cancelation of 
orders were given by C. Wood Walter, 
C. A. Johnson, Murray E. Shipley and 
William B. Reid. All agreed that the 
cancelation privileges were often abused 
by being used to secure delivery on the 
possibility of needing the machine at that 
time. 

The session of the 25th opened with 
an illustrated address by Prof. F. B. Dyer, 
superintendent of the Cincinnati schools, 
showing the work that is being accom- 
plished by their continuation schools in 
arousing the interest of the boys in their 
work and giving them the practical in- 
struction which is so necessary and not 
always easy to secure. Much credit was 
given the instructor, J. Howard Renshaw, 
and his assistant for the success of the 
plan. 

Many interesting suggestions were 
made by Robert Pierpont, manager of the 
Olds Motor Works, Detroit, Mich., in his 
paper on “The Future of the Automo- 
bile Business with Reference to Machine 
Tools.” 

The discussion between gear- and cone- 
driven tools by William Lodge and 
R. K. LeBlond ended in a_ general 
agreement that each type of machine had 
its field and that the careful shop man- 
ager selected his machine to suit the 
work in hand. 


The plea for a bill to create a Patent 
Court of Appeal, by W. R. Wood, led to 
the adoption of a resolution urging the 
passage of bills now before Congress, 
which will accomplish this result. 

The Wednesday afternoon session was 
largely devoted to the exposition of the 
merits of so called direct advertising and 
trade-paper advertising, by A. H. Hitch- 
cock and John A. Hill. 

Extracts from some of the papers will 
appear in our ‘next issue, as they repre- 
sent the latest thoughts in connection with 
the machine-tool industry and contain 
many suggestions which can be profitably 
considered. 

No report of this meeting would be 
complete without an expression of ap- 
preciation of the work of W. P. Davis 
and the whole local committee, as well 
as of regrets that Mr. Davis was too 
ill to attend the meeting, for which he 
had done so much. Nor can the work of 
Secretary Hildreth in securing new mem- 
bers and the program committee in ar- 
ranging for the excellent papers, escape 
without suitable commendation. 

Last, because it was not a part of the 
business of the convention, but by no 
means least, was the hospitality of 
Miss Kate P. Gleason and_ her 
father, William H. Gleason, assisted by 
E. Rivett, in the excellent dinner provided 
at their charming Spanish villa in Pitts- 
ford, a suburb of Rochester. All mem- 
bers, ladies and guests fully concurred 
that the resolutions which elected Miss 
Gleason to honorary membership in the 
association were appropriately presented. 








Railroad Pensions Reduce 
Need of Charity Organiz- 
ations 








A recent statement by W. Frank Per- 
sons, superintendent of the Charity Or- 
ganization Society of the City of New 
York, contains the following: 

“On consulting the records on file in 
this office we find that there were 3159 
families who received care during the pe- 
riod intervening between October 1, 1909 
and March 17, 1910. Of this number 
there were but five families where the 
men had been employed by railroads. 
The cause of application in two of these 
families was the death of the husband 
and father. In one, the m~ had de- 


serted his family and in the remaining 
two cases, the families were in distress 
because of the serious illness of scme 
member which had resulted in heavy in- 
debtedness.” 

Inasmuch as the latest available sta- 





tistics from the Interstate Commerce 
Commission report 1,458,244 persons on 
the pay rolls of the railways of the 
United States, or about one-twelfth of the 
total wage-earning population, the sur- 
prising statement of Mr. Persons that 
only about one six-hundredth of the ap- 
peals for assistance to the Charity Or- 
ganization Society came from the fami- 
lies of railroad men, is significant of the 
beneficent character and successful oper- 
ation of the pension systems now being 
maintained by the various railroads. 








Springing of Castings 








A manufacturing concern which had 
suffered severely from the springing of 
thin stove-plate castings, evidently during 
the cooling of the metal in the molds, in- 
stituted a very searching inquiry as to 
why all the castings did not come out of 
the sand true, or. all come out bent or 
twisted. They argued that there must be 
varying conditions in the foundry as some 


of the castings were absolutely perfect. 
while others were fit only for scrap. 

After very searching inquiry, and the 
making of many experiments, it was de- 
cided that nearly, if not quite all the 
trouble was caused by an uneven mixing 
of the different kinds of iron used in 
pouring the thin castings in question. It 
was claimed that some of the iron came 
down quicker than some other kinds, that 
a ladleful might contain two or three 
kinds of iron only partially mixed to- 
gether, and that the pouring of various 
portions of the molds with these different 
mixtures, and half mixed kinds of iron. 
would and did cause the trouble. 

It was recommended that, other meth- 
ods failing to cure the trouble, the iron be 
melted in very large quantities, drawn off 
into the largest ladles available, and from 
thence run into pigs, said pigs being re 
melted and used for pouring the castings 
The cure might be an expensive one, b' 
perhaps not so much so as the constan! 
loss of 10 per cent. of all the casting: 
made. 
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Editorial] 











Inspection of Ceiling Fixtures 








The countershaft is an important, often 
much abused and sadly neglected appur- 
tenance of the majority of machine tools. 
The reason for its neglect undoubtedly 
lies in its position. It is hardly the “path 
of least resistance” to care diligently for 
a mechanical device located 10 or 15 feet 
from the floor, while the caretaker is 
perched upon a more or less insecure 
ladder and surrounded by quickly travel- 
ing belts and rapidly rotating pulleys. 
This neglect the countershaft shares with 
the line shafting and other ceiling fix- 
tures, together with the harness work 
that supports them all. 

That proper care should be given to 
these fixtures no one will deny, and that 
it is not done is shown by the shutting 
down of tools for overhead repairs, hot 
ccuntershaft boxes, line shafting out of 
line and level and vibration and shaking 
of various parts of the ceiling harness 
work. As a general rule, wooden string- 
ers in some form are used to support the 
countershafts. In the dry hot air just be- 
neath the shop ceiling the wood sea- 
sons, shrinks and checks quickly, and 
as a result the bolts for attaching these 
Stringers to the building itself and the 
bolts for fastening the countershafts to 
the stringers become loosened and may 
in fact be in a condition that is posi- 
tively dangerous. 

We know of a few plants where there 
is an adequate inspection of all of these 
ceiling fixtures, but we believe that this 
inspection is not nearly as widespread 
as the conditions demand. In the case 
referred to, the inspection is made weekly 
and a signed report handed in to the su- 
perintendent’s office. This is a wise pro- 
vision, although the extent and frequency 
of the inspection would have to be deter- 
mined upon from all of the surrounding 
conditions. 

Besides caring for the work already in 
place such inspection should watch out 
for points of possible danger where safe- 
guards are needed, such as pulleys set so 
closely together that a belt may run be- 
tween them and pull down its counter- 
shaft, the passing of a heavy belt over a 
bench or passageway where its breaking 
might endanger persons working or pass- 
ing beneath, and the like. 

From all viewpoint. such inspection is 
highly desirable 


, 





A Coming Talking Poiat in 
Selling Machinery 








Presently will see the provisions 
for safeguarding operators dwelt upon 
as one of the “talking points” or excel- 
lent features when selling machinery. Al- 
ready a certain amount of stress is being 
laid upon these safeguards, but the prac- 
tice is by no means general. We wel- 
come the day when it will be more com- 
mon. 

To prove the truth of the opening as- 
sertion, we have only to show the demand 
for it among buyers of machinery. Here 
is an instance: 

The purchasing agents of the United 
States Steel Corporation have a rubber 
stamp with which the following notice 
is stamped upon correspondence: “Pro- 
visions for safeguarding workmen should 
be brought to our attention, as we will 
consider them in selecting new machinery 
and equipment.” 

Furthermore, a contract for a mill to 
be erected by one of the subsidiary com- 
panies of this corporation contained this 
provision: “Safeguarding of gears, 
spindles, couplings, collars, screws, keys, 
etc., will be covered as fully as possible 
in the drawings which we furnish, but 
it is understood that these features shall 
be subject to the approval of our in- 
spectors, who shall have free 
all times of machinery while it is in pro- 
construction and erection.” 
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Working vs. Destructive Tests 








The struggle between the steel makers 
and the machine-tool builders has pro- 
duced some interesting, and at the same 
time, some discouraging results—inter- 
esting because of the achievements which 
have been shown to be possible, discour- 
aging because of the apparent lack of 
appreciation of the fact that there should 
be codperation instead of antagonism. 

Some of the machine builders seem to 
consider only the destruction of the tools 
instead of the way in which to secure the 
most work from them, and so called tests 
are often made with only this in mind. 

Taking the drill as an example. 
we find reports of tests where every drill 
was either broken or burned, although 
neither of these necessarily condemn the 
drill in question. 
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Any drill can be burned by running it 
too fast and with a very fine feed, just 
enough to keep it in contact with the 
metal. And any drill can be broken by 
running at too slow a speed and too 
heavy a feed. But neither burning nor 
breaking are useful, except as to know 
what to avoid. 

What is wanted is real information as 
to the speeds at which drills or other 
tools can be run to produce the most 
work without injuring the tool. 

In the case of drilling machines, per- 
haps more than other machines, it seems 
advisable to supply a table giving the 
best general speed and feed for each size 
of drill within its capacity. Modern drill- 
ing machines are supplied with plates 
which show the speeds and feeds which 
can be obtained. But they rarely con- 
nect these with the drills used and we too 
often find speed and feed combinations 
which are altogether wrong. 

Drilling is a much more important op- 
cration than many realize, and the sooner 
we know and adopt the best working con- 
ditions, the better for our peace of minds 
and our pocket books. 








A Possible New Material of 


Construction 








On page 983 we presented a few facts 
in regard to the physical tests of ductile 
tungsten wire, reported from the research 
laboratory of the General Electric Com- 
pany. The results are of sufficient inter- 
est to warrant a moment’s consideration. 
It is possible that they foreshadow a new 
material, or metal, of construction for se- 


vere service. The average tensile 
Strength per square inch ranged from 
460,000 to 610,000 pounds; that is, the 


lowest average strength greater than the 
maximum strength of the best piano wire, 
and the average maximum strength is 
150,000 pounds more. 

In addition to this enormous tensile 
strength, the metal is extremely perma- 
nent under ordinary conditions; that is, it 
retains its luster almost indefinitely. The 
ordinary acids attack it very slowly, and 
tests are reported where fine wire has 
been heated for many hours in acids with 
only a very slight loss of weight. 

Heretofore it has not been considered 
possible to produce ductile metallic tung- 
sten, and no information ‘s available as 
to what process is necessary in order to 
work it into this form. Accepting the 
fact that it can be produced in the form 
of wire of enormous tensile strength, two 
other factors must be looked into—the 
demand and supply. 

We are assured that there are large 
bodies of tungsten ore already known, 
and that there are no serious difficulties 
in reducing these ores and producing me- 
tallic tungsten. At present but very lit- 
tle of this metal is produced, and the 
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price is comparatively high, because there 
is very little demand. There have been 
numerous instances where the demand 
for a mineral product has disclosed enor- 
mous supplies of the necessary raw ma- 
terials and has brought about development 
of processes whereby the cost of produc- 
tion was reduced and the final material 
put on the market in large quantities and 
at a reasonable price. If a demand arises 
for metallic tungsten, unquestionably that 
demand will be met and at a price within 
reason. 

The important fact now is, metallic 
tungsten has been produced in the form 
of ductile wire of enormous tensile 
strength. It is possible that when tung- 
sten alloys are carefully studied we will 
be again surprised by some of the re- 
sults disclosed. 
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nonsectarian, and offers free tuition. Its 
annual maintenance expenses are about 
$56,000, met by private contribution. 
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Design of Hydraulic Press 
Cylinders 











Our attention has been called to two 
typographical errors on page 379, in con- 
nection with Lamé’s and Barlow’s formu- 
las for thick cylinders. 

Lamé’s formula should read 


rar (/S+2— ‘) 


Barlow’s formula should read 
Ss r 
p=7TT! 

The errors were in the radical sign in 

the first formula, and in the plus sign in 
the second. 














THE ESSENTIALS OF LETTERING. By 
Thomas E. French and_ Robert 
Meiklejohn. Cloth, 72 pages, 6x9 


inches, oblong, 85 illustrations, in- 
cluding plates. Varsity Supply 
Company, Columbus, Ohio. 

This is the second edition of a manual 
prepared by Professors French and 
Meiklejohn of the Ohio State University, 
as an introduction to the subject of let- 
tering, for students who will have to use 
letters on drawings or in designs. As the 
authors state in their preface, “There is 
no engineer’s lettering as distinguished 
from other lettering. There is simply the 
adaptation by each draftsman of the style 
suitable to his particular needs. The 
map draftsman, the architectural drafts- 
man, the machine draftsman, will each 
select appropriate letters for his kind of 
work.” Draftsmen in these various lines 
should find the book of interest and a real 
help in training the hand and eye in the 
construction of different classes of let- 
ters and their composition or grouping 
into words and sentences. 








Interesting School Exhibit of 
Machine Work 








A recent exhibit of machine-shop 
work done at the Hebrew Technical In- 
situte of New York city gave evidence 
of industrial education practically ap- 
plied. 

This school has developed a _ three 
years’ general course, including instruc- 
tion in machine work, instrument mak- 
ing, tool making, wood work, pattern- 
making, applied electricity, mechanical 
drawing and applied mechanics, with a 
specialization in any of these branches 
during the third year, aiming to turn out 
boys equipped to readily adapt them- 
selves to manufacturing coiditions and 
commercial work. 

Unlike its name, the school is entirely 


PERSONAL 


Albert B. Bowman has been appointed 
special representative of the Pawling & 
Harnischfeger Company, Milwaukee, Wis. 

Grant D. Bradshaw, who formerly con- 
ducted a consulting engineering practice 
in Chicago, has become assistant steam 
engineer of the Cambria Steel Company, 
Johnstown, Penn. 

E. W. Dean, until recently mechanical 
engineer with the Kiddee Press Company, 
Dover, N. H., has taken a similar posi- 
tion with the United Printing Machinery 
Company, Boston, Mass. 

Gorham C. Parker has resigned his 
position as sales manager of the William 
J. Smith Company, New Haven, Conn., 
to accept a similar one with the Ready 
Tool Company, Bridgeport, Conn. 

H. G. Baker, designer of textile ma- 
chinery, has become associated with the 
Rhode Elevator and Machine Company, 
Providence, R. I., and will be engaged on 
a special line of textile machinery which 
this company is developing. 

A. C. Brown, who has had charge of 
the tool department of the Remington 
Arms Company, Ilion, N. Y., for the past 
four years, has accepted the position o! 
superintendent of the Denver Rock and 
Drill Machinery Company, Denver, Col: 

Henry Buker has been appointed wes! 
ern representative of the Brown & Sharp 
Manufacturing Company, with headquar 
ters in Chicago, following the absorptic 
by this company of the business cor 
ducted by F. A. Rich. Mr. Rich remai: 
connected with the Chicago office. 

B. Oates, mechanical engineer, has r - 
signed a position as jig and tool design 
with H. R. Worthington, of Harrison, 
J., to accept a responsible position «1 
the staff of the Fawcus Machine Cor - 
pany, of Pittsburg, Penn. He takes ' > 
his new duties the latter end of June. 
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‘New ‘Tools and Shop Appliances | 














A Portable Cutter Grinder 








The halftone shows a cutter grinder 
built by the H. C. Williamson Engineer- 
ing Company, Indianapolis, Ind. The 
grinder is self contained and is intended 
for grinding milling cutters in place on 
the spindle. The motor A carries on its 
spindle a six-inch cup wheel. It is 
mounted on a base having a fixed angle 
of either 5 or 7 degrees to give the tooth 
the proper clearance. This base is se- 
cured to the plate B and can be moved 
upon it, in the arc of a circle, to present 
the wheel to the teeth of the cutter at 
any angle. Two stops C are provided 
for the horizontal and vertical positions. 














PORTABLE CUTTER GRINDER 


The plate B is secured to a horizontal 
slide E, operated by the hand lever F in 
the angle plate D secured to the table 
of the machine. The lever H is used for 
carrying the wheel up to the tooth for 
grinding and is provided with a stop so 
that each tooth is ground exactly the 
same. 








File Tang Swaging Machine 








A swaging machine embodying certain 
eatures not common to those already on 
le market has been brought out by the 
oulter & McKenzie Machine Company, 
iridgeport, Conn., which is the invention 
f Andrew Berg. The first type of ma- 
hine produced under his design weighs 
bout 4000 pounds, is 5 feet high, occu- 
es a floor space of 2x4 feet, and has a 
wer consumption of five horsepower. 
ie machine is designed to produce file 
ngs. 














ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 

















A Horizontal Milling Ma- 


chine 








The halftone shows a new horizontal 
milling machine built by J. E. Reinecker, 
Chemnitz, Germany, and handled by the 
Carpenter-Kerlin Gear and Machine 
Company, 77 White street, New York. 
The machine is intended for that class of 
work usually handled on a Lincoln mill- 
ing machine. 

The table is driven by a worm running 
in a half nut the full length of the table. 
This half nut is made of tool steel fitted 
to the bottom of the table. The table is 
39'4 inches long by 8 inches wide. Power 
feed of 35 inches is provided for the 
table, which also has a crossfeed of 77% 
inches. Minimum distance from the cen- 
ter of the spindle to the table, 2 inches; 
maximum distance, 1334 inches. Gear 
ratio pulley to spindle, 1 to 5.5. The 
spindle speeds vary from 32 to 63 revo- 
lutions per minute. Eight gradations of 
feed are provided ranging from 0.157 inch 
to 77g inches per minute, and the ma- 
chine weighs, complete, about 2750 
pounds. 

















A HoriZONTAL MILLING MACHINE 











New Open Die 








The illustration shows a new open die 
manufactured by Bickford & Washburn, 
Inc., of Greenfield, Mass. The main body 
is a solid piece of steel bored to receive 
the cylinders or chaser holders. Short 

















New OPEN DIE 


arms at the back ends of the cylinders 
carry pins operated by slots in a cam 
plate, for opening and closing the die. A 
tangential screw shown on the upper rear 
edge of the body, stops the rotation of the 
cam plate and by adjusting this screw, the 
closed size of the die is determined. The 
small knob shown controls an eccentric 
s'eeve which strikes the tangential screw, 
allowing a thick or thin part to come 
egainst the latter, so that by making a 
first cut with the knob in the position 
shown, a light finishing cut may after- 
ward be taken. The are held 
down by a beveled clamp and adjusted 
by a short section of screw, working in a 
hobbed thread at the back of the chaser. 


chasers 








A Billet Rotating Mechanism 
for Forge Shop Cranes 








The halftone shows a device for the 
above purpose designed by the Johnston 
& Jennings Company, Cleveland, Ohio. 

It is of heavy design to absorb the 
shocks without damage, and is entirely 
universal in operation. The billet or sling 
chain can be swiveled entirely around 
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and all joints in the hook block are uni- 
versal. It does not prevent obtaining any 
motion or hoist that can be obtained with 
the ordinary crane. 

The motor does not receive any shocks 
due to hammering, nor can the motor be 
injured by the billet being fast or refus- 
ing to rotate. It is operated by the crane 
man either at the base of the crane, or 
the crane and rotator controllers can be 
located near the hammer man’s position. 
It is designed to operate with electric 
power, although steam can be used if de- 
sired. 








A Perforated Steel Belt 








Fig. 1 shows a series of perforated 
steel belts which have been brought out 
by the Brown Spin-Wright Construction 
Company, 32 Union Square, New York. 

These belts are spring tempered, about 
1/32 inch thick. The one shown at 4, 
Fig. 1, is 1 inch wide, the sprocket with 
which it runs is shown at A, Fig. 2, over 
the teeth the sprocket measures about 
1 inches. Style A drives the sprocket 
shown up to 5000 revolutions per minute; 
above that it is inclined to jump out of 
contact and slip. 3B, Fig. 1, runs all 
right at all speeds, but the sprocket B, 
Fig. 2, is said to be difficult to make. 

C, Fig. 1, runs well at all speeds, but 
has some slight defects. The sprocket 
for it is shown at C, Fig. 2. This sprocket 
is made in halves, the one part being 
formed on a body and the other part 
sliding on a spline on that body, as 
shown at D, Fig. 2. The object of this 
is to allow the sprocket to accommo- 
date itself to any slight irregularity in 
the spacing of the holes in the belt. 

D, Fig. 1, runs at any speed, from 
100 to 20,000 revolutions per minute, 
without noise. The sprockets for D are 
about the same shape as for C. This 
style is said to carry any load the belt 
will pull. 

E is a modification of D with extra 
holes on the edges to engage pins on the 
driving pulleys. 

The methed of drive is shown in plan 
at Fig. 3. A is the driving pulley and B 
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the idler. The sprockets C are spaced as 
desired, so that their teeth engage the 
belt D. The writer saw one of these 
belts driving cotton spinning spindles at 
a speed of over 8300 revolutions per 
minute, practically without noise. While 
these belts have so far been used for 
textile machinery only, there is no reason 





8 
- ws we wz 
> i 








Fic. 1. PERFORATED STEEL BELTS 
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why they should not be applicable to 
many other types of drives. 

About a year ago an article was pub 
lished in the AMERICAN MACHINIST, com- 
paring the relative efficiencies of plai: 
steel belts, leather belts and rope drives, 
in which it was pointed out that th« 
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A BILLET ROTATING MECHANISM FOR 
ForRGE SHOP CRANES 
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efficiency of the plain steel belt was very 
high, always above 99 per cent., the slip 
not exceeding 0.15 per cent. The plain 
steel belt, however, can only be used on 
pulleys of comparatively large diameter 
while the perforated belt can, owing to 
its tangential drive, be used on pulleys 
of any size and with absolutely no slip. 
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Bench Tumbling Barrel 








This bench tumbling barrel is made in 
three sizes by the E. C. Bliss Manufact- 
uring Company, 91 Sabin street, Provi- 
dence, R. I. 

















BENCH TUMBLING BARREL 


The machine is designed for bench use 
for finishing, polishing and burnishing 
with the use of steel balls in an economi- 
cal and efficient manner. 








Patternmaker’s Too] Case 








The illustration shows a specially de- 
signed tool case which was seen recently 
in the pattern shop of the Wheeler & 
Scheible Company, Indianapolis, Ind. It 
was designed by and built for 
their patternmakers, William C. Von Burg, 


one of 
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and as can be seen, it is very compact 
as well as complete. It is about the size 
of an extra large suit-case, is very sub- 
stantially built and the arrangement of 
drawers, trays, and compartments, hardly 
needs explanation. In addition to the 
handle, a heavy strap is provided, which 
hooks into the rings shown at the end 
near the bottom. It will be noted that-the 
tray containing the bits is provided with 
a cover, which can be fastened by the 
small snap straps shown. There are also 
two other snap straps fastened to the 
case itself, which hold the tray in posi- 
tion, no matter how the tool case, as a 
whole, may be tipped. This may contain 
a suggestion for other tool cases, which 
can be modified to suit other conditions. 








Double Tapping Machine 








In the accompanying illustration is 
shown a modification of the standard five- 
spindle automatic, manufactured by the 
George G. Prentice Company, New Ha- 
ven, Conn. It is designed for drilling, 
tapping, etc., of castings and forgings. 
This machine has five spindles, two of 
which are geared together and driven 
from one pulley, provided with reversing 
friction clutches. T*e other spindles are 
driven from a separate pulley. The two 
spindles which are driven by the frictions 
are for tapping; the first of these is for 
rough and the other for finish tapping; 
this two-step operation being of advan- 
tage in saving breakage of long taps of 
small diameter. The other spindles are 
for drilling, counterboring, etc. It is spe- 
cially proposed also, to split the drilling 
operation between two spindles similar 
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to the tapping operation, but in this case, 
to cut the time of drilling in half. The 
machine is adaptable for drilling and tap- 
ping up to 5¢ inch diameter. The chuck 
has six sections, one section being used 
for placing the work in the fixture. 

A new feature being applied to these 
machines is a differential-feed mechan- 
ism for speeding up the indexing time of 

















A DousLe TAPPING MACHINE 


the chuck. This is claimed to increase 


production about 30 per cent. 








Non- 


‘Tapper 


The Acme Automatic 
Reversing Nut 


—- 
— 








This automatic tapper uses a_ long- 
shanked tap and runs the tap straight 
through the nut. 

The nuts to be tapped are put into 


a hopper, which is shown at the top of 
the The machine places these nuts 
automatically into a chute that leads 
down to the tap. There is, at the bottom 
of the chute, a reciprocating mechanism 
that keeps feeding the nuts onto the ro- 
tating tap. The tap-operating mechan- 
ism carries three taps in The 
tap that is opposite the feeding mechan- 
ism is the only one that is running, the 
other two are standing still. When the 
machine has filled up one of the taps 
with tapped nuts, the tap-carrying me- 
chanism revolves automatically and pre- 
sents another tap, wheretpon the ma- 


cut, 


sockets. 














Compact PATTERNMAKERS’ Toot CASE 








Acme AUTOMATIC TAPPER 
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chine proceeds to fill that with nuts, and 
so on. 

These machines are made in three 
sizes, taking up to 4 inch, 2 inch and 
1 inch respectively, by the Acme Ma- 
chinery Company, Cleveland, Ohio. 








Crucible Furnace and Oi 
Burner—Correction 








In describing the new crucible furnace 
and oil burner at page 942, the name of 
the manufacturer was given as the Amer- 
ican Combustion Company, whereas this 
company had been taken over by the An- 
thony Company, 45 West 34th street, 
New York City. 

In the last paragraph of the descrip- 
tion, through an error, the word “pounds” 
was used instead of “ounces,” in con- 
nection with the amount of air required 














to give practically perfect combustion. 
A Wheel Puller 
The line cut shows a wheel puller 


which is being put on the market by M. 
E. Kerschbaum, 103 Chambers street, 
New York. These pullers are made in 




















American Machinist 


PULLER 


A WHEEL 


two styles, with two arms, as shown, and 
with three spaced 120 degrees. They are 
drop forged from high-carbon steel. The 
large size will stand a strain of ten tons 
and the small size, six tons. 

They are supplied with a set of arms 
provided with hooks at the ends and also 


with a set of extension arms which in- 


crease the reach in the larger size from 
10 to 


20 inches. 
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A Pipe Bender 








The halftone shows a new pipe bender 
which has been brought out by H. B. Un- 
derwood & Co., Philadelphia, Penn. Un- 
der the table is a ram which is operated 
by either steam or compressed air. The 
cylinder is 20 inches diameter and the 
ram has a stroke of 15 inches. The ram 
slides in a guide and has a stud, which 
projects above the table, on which rollers 
may be placed. 

The piston has air on both sides of it 
at all times. The operating valve is so 
constructed that only the amount of air 
required for the actual bending is wasted. 
The air is transferred from one side of 
the piston to the other and the piston is 
forced forward because that side offers a 

















A PIPE BENDER 


larger area than the other which is 
smaller by reason of the space occupied 
by the piston rod. This feature permits 
the piston, when necessary, being moved 
only a fraction of an inch, and it may be 
held perfectly stationary to allow for 
measuring or for placing a templet on 
the work. Such nicety of control is very 
desirable and is particularly useful for 
straightening work. 








An Angle Drill for Close 


Corners 








The illustration shows a very compact 
angle drill, which can be used to ad- 
vantage in many places in almost any 
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It allows holes to be drilled by 
power in close places where a ratchet is 
usually considered necessary. 

This consists of a casing of steel cast- 
ing, bushed with a bronze bearing and 


shop. 


spiral, gears 
The 


driven by hardened-steel 
provided with ball-thrust bearings. 
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THE CLOSE-PLACE ANGLE DRILL 


driving shanks are Morse taper. It is 
made in four sizes, holding drills from 
9/16 to 2 inches in diameter, the total 
length of body being 27, inches in the 
smaller and 5'< inches in the larger size. 
The weight varies from 2'4 to 10 pounds. 
It is made by Lowndes & Butler, Norris- 
town, Penn. 








A Positive Drive Friction 


Clutch 








The accompanying illustration is of a 
new clutch which has recently been 
placed on the market. This clutch is 
novel, in that it combines the principles 
of both a friction and a positive clutch. 
From the illustration it will be seen that 
the friction portion is operative by the 
expansion of a split ring, controlled by a 
toggle, which in turn is operated by a 
taper wedge. The wedge is forced out- 
ward by a taper pin, which is adjustable 
by moving in or out of the shipper ring. 
When this clutch is thrown in, the taper 
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ICTION CLUTCH 
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pin forces the wedge upward, expanding 
the ring until the necessary friction is 
produced for driving the pulley or line 
shafting as the case may be. 

On the opposite diameter of the shipper 
ring is a stationary pin, which moves in- 
ward when the ring is forced forward to 
advance the taper wedge. When the 
friction is open, this pin will be advanced 
far enough to enter the chamber. The 
friction is now engaged and like all fric- 
tions, there is more or less slipping until 
the driven member is gotten up to speed. 
Before full speed is attained, the dogs 
which are held in place by the adjustment 
springs are thrown outward by centri- 
fugal force across the path of the positive 
pin, so as to intercept the latter and posi- 
tively lock the clutch, with little or no 
shock. It has now become a positive lock 
clutch and will remain so until the shipper 
ring is drawn backward, removing the 
pin and allowing the dogs to drop back 
into place as soon as the speed is re- 
duced. 

With this clutch it is readily seen that 
the maximum capacity for driving is the 
shearing strength of either the dog or the 
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pin which have come in contact with each 
other, instead of being limited by the 
power of the friction surfaces. An in- 
crease in the load thrown upon the clutch 
cannot produce slipping and so the work 
of the friction surfaces is confined only 
to starting and getting up to speed, thus 
making for longer life of the clutch. The 
dogs and pin are of hardened nickel steel 
and the clutch itself is bronze bushed. 
These clutches are made in all sizes 
and are being placed on the market by 
the F. C. Sanford Manufacturing Com- 
pany, of Bridgeport, Conn. 








The Vulcan Shear and Rod 
Cutter 








The halftone shows a bench shear 
made by the Merwin Manufacturing 
Company, Erie, Penn. The shear blades 
are made of '4-inch tool steel 4 inches 
long. They open 1!'4 inches at the point 
and are adjustable and interchangeable. 
Cold-rolled steel up to 3/16 inch thick 
by 2 inches wide, can be cut with these 
shears. The rod-cutting attachment con- 
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A SHEAR AND Rop CUTTER 

sists of a cylindrical steel die, set in each 
arm, provided with round openings which 
are in line when the jaws are open, With 
the attachment, rods or wire up to 34 
inch diameter can be cut. An adjustable 
gage provides for cutting a number of 
pieces the same length. 








Latest Type of Curtiss 


In former issues the AMERICAN Ma- 
CHINIST has shown the developments of 
the Curtiss aéroplanes. These have now 
been carried to such a refinement that the 
latest machine, built for the long flight 
from Albany to New York City, is in all 
essential qualities a machine of reliabil- 
ity and endurance. It is shown in Figs. 
1 and 2, and the changes and improve- 
ments over former machines will be 
pointed out briefly. 

The upper main surface has been in- 
creased by the addition of two extra ribs 
with rubber cloth covering, making 30 
inches more on each side, or an area of 
about 11 square feet of supporting sur- 


By Augustus Post 








A machine specially con- 
structed for a flight jrom 
Albany to New York. 

Several improvements 
made over jormer designs, 
and floating equipment ad- 
ded jor alighting on water. 




















face, waich brings the total area up to 
236 square The front control is 
larger and has been greatly refined; the 


feet. 


Aeroplane 


uprights, formerly of wood, are 
made of light tubing, to cut down 
head resistance. 

A steel-tube steering post has been 
substituted for the previous one made 
of wood, the steering cables passing down 
fully 


now 
the 


through its center where they are 
protected. An auxiliary oil pump actu- 
ated by the aviator’s foot is provided and 
may be used whenever necessary to sup- 
plement the regular oiling system. The 
gasolene tank has been enlarged to hold 
a little over 10 gallons and is placed 
immediately back of the radiator which is 
also made especially large and placed just 
in front of the eight-cylinder, V-type, 








Pic. 1. 





LATEST TYPE OF CurRTISS AEROPLANE EQUIPPED WITH FLOTATION 





COMPARTMENTS TO ALIGHT ON WATER 
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Curtiss engine which is practically the 
same as the engine used in the machine 
with which Mr. Curtiss won the Gordon 
Bennett International Aviation Cup. 

A Schebler carbureter is used and a 
Bosch magneto for ignition. The engine 
and propeller gives about 325 pounds 
thrust for an engine speed of 1080 revo- 
lutions per minute, a very good result 
considering that the 50-horsepower en- 
gine weighs less than 200 pounds. The 
weight of the whole machine loaded for 
the flight from Albany to New York is 
close to 1000 pounds, including the avia- 
tor, which gives a flying factor of over 
4 pounds per square foot; this is high 
for a biplane. 

Perhaps the most interesting special 
equipment for this particular flight is the 
addition of flotation to insure the ma- 
chine from sinking, should it be neces- 
in the water. 


sary to land 


A long, flat skid about one foot wide 
and 12 feet long has been added, reach- 
ing from the front wheel to the axle of 
the rear wheels, which acts as a hydro- 
plane in landing. This skid is slightly 
curved at its forward end and has at- 
tached to it a short cross piece about 
three feet wide, of the proper curvature 
to exert a lifting effect when driven 
through the water by the speed of landing. 
On the upper side of this skid, three air 


bags, about three feet long by eight 
inches in diameter, made of vulcanized 
silk and rubber material are placed. 
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Fic. 2. Curtiss AEROPLANE FLOATING ON THE WATER 


These covered with canvas tacked 


to the 


are 
sides of the board, making what 
looks like a long half-round canvas bag 


under the machine. The air bags are 
very light and each bag will support near- 
ly 60 pounds; other air bags are placed 
under the central section of the lower 
main surface and at each extremity of 
the lower wing. These bags are held in 
place by thin boards fastened to the front 
and rear beam. Besides these air bags, 
cylindrical floats are placed under the 
lower main plane just outside of the 
wheel base and under the middle set of 


uprights on each side of the machine and 
are attached close to the main beams by 
iron braces. These bags and floats are 
only designed with the intention of float- 
ing the machine and to keep the engine 
out of the water if it should be necessary 
to make a landing on the river, and it 
was desired not to add any more to the 
head resistance or to the vertical surface 
than was absolutely necessary. When 
this machine was tried out on the lake 
at Hammondsport, the lower surface be- 
came partly submerged and the aviator’s 
seat was just above the water line. 








Feed Motion for Slotting Machine 


My attention was once called to the ob- 
jections to high-speed slotting-machine 
feed motions. It was noticed that there 
was a great deal of wear of the cam and 
cam bowl. This was found to be due to 
the fact that so parts 
with the feed motion had to be set in mo- 
ticn almost instantly at each stroke of the 


The 


greater part of the force on the cam was 


many connected 


ram, and for only a short time. 
due to the inertia of the connecting rod 
and levers. To eliminate this I designed 
the arrangement shown; in which the mo- 
tion of the moving parts is only rotary. 
The vertical shaft derives its motion 
from the disk shaft and is continually ro- 
tating at the same speed as the disk shaft. 
On first shaft a 
cam is fixed. in rotating 
engages with a bowl B and lever L and 


the horizontal form of 


This cam C 
gives a gradually accelerating motion to 
the puts the feed on by 
means of the ratchet wheel in about 1/7 
of a revolution of the driving disk. 


lever, which 


The cam is pressed back into position 
by means of the spring S, shown in the 


detail view. The full lines show the cam 





By H. Shelden 


at the beginning of feed and the dotted 
lines indicate the position of cam and 
bowl at the end of feed. 








Reversing Wheels 


NEW 


FEED MOTION 


This motion was found to work satis- 
factorily and silently. 
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Increasing Shop Capacities 











Fred Blais will erect a sawmill at Remer, 
Minn. 

Lahr Brothers, Bismarck, N. D., will erect 
a garage. 

J. W. Porter will build a garage at Eagle 
Grove, lowa. 

L. D. Gray, Dickinson, N. D., will erect 2 
broom factory. 

The Wishek (N. D.) 
stroyed by fire. 


Creamery was de- 


c. F. Eggert is erecting a cold-storage plant 
at Fargo, N. D. 

The La Crosse (Wis.) Hat Works will en- 
large its factory. 

The University of Cincinnati is erecting a 
new power plant 

The Wahpeton (Wis.) Steam: Laundry will 
build an addition 

S. D. Vivant will erect a blacksmith shop 
at Wahkon, Minn. 

J. S. Bloom will erect a brick-tile plant at 
Independence, lowa 

a. <€, 
a new machine shop. 

The Providence (R. 1.) 
is building an addition 


Clark & Son, Lee, Mass., will build 


trewing Company 
Fred Goodge’s blacksmith shop at Esther- 
ville, lowa, was burned 

The J. I. Case Company, Racine, Wis., will 
erect a S2Z00,000 foundry 

rhe Lone Star Packing Company will erect 
a plant at Flatonia, Tex 

The Scott Machine Company, London, Ont., 
is erecting a new factory 

The Royal Mills, 
building a new bleachery 


Linen Mystic, Conn., is 


The Vors Auto Company, Mandan, N. D., 
will erect a S6000 garage. 
London, Wis., 


Jennings’ sawmill at New 


was burned. Loss, $15,000, 

The glove factory of F. H. Russell, Berlin, 
Wis., was destroyed by fire. 

A bond issue for waterworks plant is con- 
templated at Ilarlinger, Tex. 
Falls (Minn.) 


SVOoe tactory. 


The Fergus Woolen Mills 
will erect a 
The Marquette University, Milwaukee, Wis., 
will erect a new power plant. 
The Milnor (N. I.) 
Company will erect a garage. 
Michelson, Rochester, N. Y., is to 


furniture factory. 


Auto and Electrical 
Geo. J. 

erect a large 
The Dubuque (lowa) Packing Company is 

erecting a new S60,000) plant 

Northern Railway will erect a 
Bainville, Mont 


The Great 
roundhouse at 

The Central Uphestering Company, Sheboy- 
gan, Wis., will erect a_ factroy. 

The Cleveland (Ohio) Machine Tool Works 
contemplate enlarging its plant. 
(Mich.) 
S15.000)0 factory 
Mansfield, Mass., is 
adding to its confectionery plant 

rhe Miami 
nati, Ohio, will enlarge its plant 

The Gardner & Gould Candy Company, Bur- 


The Detroit Shear Company is 
building a new 
The Lowney Company 


Vulcanizing Company, Cincin 


lington, Iowa, will build an adition. 
Yale University is planning the enlarge 
ment of its electric-lighting plant. 
The Missoula (Mont.) 
is planning to increase its capacity. 


Heating Company 


The Canadian Pacific Railway 


will build new shops at London, Ont. 


Company 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 


























Scherer & Strupp, Elkton, 8S. I)... will erect 
an addition to be used as foundry 

The Milwaukee (Wis Worsted Cloth Com- 
pany will erect a $15,000 addition. 

The Winter-Coleman Scale 
Springtield 


Company, 
Ohio, will enlarge plant 

Garage and foundry of John Forberg, at 
Aneta, N. I).. was destroyed by fire 
Henley & 
Lynchburg, Va., was destroyed by fire. 

The grain elevator, by C. M 
St. Mary, Neb.. was destroyed by fire. 

Kk. M. Hager & Sons, Buffalo, N. Y., are to 
build an addition to its planing mill. 

Al G 


build an ice-cream and candy 


The carriage factory of Blunt, 


owned Linn, 


Schworglet if Madison, Wis., will 

tactory. 
Winston Dear & Co., Hibbing, Minn., will 

erect a blacksmith and machine shop. 


The plant of the Ilawkeyve Cabinet Com- 
pany, Webster City, lowa, was burned. 


Metal Works 
lactory. 


The Saginaw (Mic! Sheet 


has purchased site for a new 
The Gray Furniture Adrian, 
Mich., is having a new factory erected 


Company, 
The Dundas (Ont.) Knitting Mills are be- 
ing enlarged to nearly double capacity. 
Walter E 
Attleboro, Mass., is enlarging its factory 
The sawmill of W I] 
thorne, Wis., was 


Hayward, manufacturing jeweler, 


Ilaw- 


Loss, S$25.000, 


Bonnell, at 
burned 

Works 
boiler this fall 


The Liberty Dye Reading, Penn., 
will install an additional 
Corliss, 


The Wisconsin Engine 
Wis., will erect a $15,000 pattern building 


Company, 


The plant of the C. S. Lee Machinery Com- 
pany, Aneta, N. D., was destroyed by fire 


The Vanderwater Company will build a 


shuttle block factory at Nacodoches, Texas 


The construction of a municipal lighting 


plant is being considered at Oakland, lowa 
The Michigan Paper Company is erecting 


additions to its plant at Vlainwell, Mich. 


The Hawkeye Button Company, of Musca 
tine, Iowa, will establish a plant at Oskaloosa 
The Home 


Tex., will erect a new and modern 


Steam Laundry, Big Springs 
uiilding 

Work will shortly be started on the new 
Pacific Mills print works at Lawrence, Mass 


rhe Robert Hill foundry, at Dalton, Ga 


was badly damaged by fire Loss, S20O.000 
of Malcolm & Brown, Sag- 
inaw, Mich., was burned. Loss, about $25,000 

The Hl. H. Wright Lumber mill, at Merrill, 


STOOLO00 


rhe cooper shop 


Wis., was destroved by firs Loss, 
The Wholey Boil Works. 


R. 1., is building an addition to its works. 


Providence, 


The Park Woolen Mills, Rossville, Ga., has 


awarded contract for an addition to its plant. 


The Canton (Ohio) Sheet Steel Company 


has commenced the erection of a new plant. 
Westinghouse, Ltd., Hamil- 


ton, Ont., is building extensions to its plant. 


rhe Canadian 


The Guadalajara (Mex.) Gas Company has 
secured site on which to erect a new 
Northern Railway 
doubling its roundhouse at Port Arthur. Ont. 
Works, of Bend, 
Ind.. is to establish a plant in Hamilton, Ont. 
q W heel- 
ing, W. Va., has secured site for a new plant. 


plant. 


The Canadian intends 


rhe Oliver TPlow South 


rhe Consumers Electric Company, 


rhe Sykes woolen mills, at Georgetown, 


(ont were destroved by fire Loss, Sih 000, 


rhe factory of the What-Cheer Wire Works, 
in l’rovidence, R. 1.. was badly 
ire, 


damaged by 


A. Morey & Son, printers, Greenfield, Mass 


ire to erect new 


building and install en- 
gine 
Marion VDauley, of Kankakee, III. is look- 


ing for site on which to erect a cement fac- 


Boiler house will be erected for A. 
& Sons, at Fort and 
Mich 


Backers 


renth streets, Detroit, 


J. S. Chase, De Vere, Wis., will build ad- 


ditions shingle mill at 


Wash. 


Anacortes, 


rhe Narragansett Machine Company, Paw- 
R. I., will erect an addition to its 


he Henry Vogt Machine Company, Louis 
ville, Ky., is planning the extension of its 


plant 


rhe Cheney Bigelow Wire Company, 


Springfield, Mass., will build a two-story ad- 
dition 
rhe Cincinnati 


(Ohio) Tool Company is 


onsidering the installation of a new gas 
engine 
rhe sawmill of the Joseph Desert Lumber 


Company, at Mosinee, Wis., was destroyed 


by fire, 


Improvements to. the municipal lighting 


plant at Mazeppa, Minn. ars eing con- 


sidered 
Port- 
purchased site for a new 


rhe East Side Wire and Iron Works, 
land Ore., has 
lactory 


The Wabash ‘(Ind.) Gear Works has se 


cured site on which a larger plant will be 
erected 

rhe Stevens Cooperage Works, Elmwood 
‘one Canada, was destroved vy fire, Loss 


STO iM) 


Ihe ard o t! Virginia, Minn., will 
purelhas an incinerator it a cost of about 
1 (mn 

rhe planing mill of John Cassidy & Son, 
Bangor Me., vas irned, Loss, about 


rhe woodworking plant of Hall Bros. & 


Wood, Philadelphia, Penn., was burned, Loss 


\. L. Peterson, Cresco 


factory for the manufacture of electrical ap- 


lowa, will erect a 


paratus, 


rhe city Newton, Iowa, is preparing to 
inst a new electric power plant to replace 
the present of 

Laonede Brothe Fort Worth, lexas, candy 
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manufacturers, are looking for suitable site 
for a new plant. 

The Hl. S. Peters Company, overall manu- 
facturers, Dover, N. J., will erect a factory 
at Welland, Ont. 

The Excelsior Laundry Company, Phila- 
delphia, Venn., has secured a permit for a 
one-story addition. 

rhe plant of the Miller-Elmer Candy Com- 
pany, New Orleans, La., was destroyed by 
fire. Loss, $50,000, 

The Merchants Freezing and Cold Storage 
Company, Providence, R. L., is erecting an 
addition to its plant. 

The Albia (lowa) Light, Heat and Power 
Company will build an addition and install 
additional equipment. 

The Glencoe (Minn.) Electric Light Com- 
pany is considering the installation of a 
heat-distributing plant. 

The Watson Wagon Company, Canastota, 
N. Y., is having plans prepared for another 
factory, dry kilns, ete 

The Fort Stanwix Canning Company, of 
Rome, N. Y., is erecting a plant at Bangor, 
Me., for canning corn. 

Fire in the hammer shop of the Ames 
Shovel Works, at North Easton, Mass., 
caused $10,000 damage. 

The Illinois Malleable Iron Company, Chi- 
eago, lL, has purchased more ground on 
which to erect additions. 

The Standard Implement Manufacturing 
Company, St. Paul, Minn., recently incorpor- 
ated, will erect a factory. 

The estate of Stephen Greene, printers, 
Philadelphia, Venn., will erect a seven-story 
addition to cost $100,000. 

(. H. Sauer & Co., Turtle Lake, Wis., is 
looking for suitable site on which to erect 
a new woodworking plant. 

The James Cunningham Company, Roch- 
ester, N. Y., is building a new factory for 
its automobile department. 

Fire destroyed the plant of the Birming- 
ham (Ala.) Lime and Plaster Company, caus- 
ing a loss of about S10.000 

rhe tullard Thread Company, Llolyoke, 
Mass., is said to be planning to remove its 
plant to some other locality. 

The Ohio Pressed Steel Company, Bucyrus, 
Ohio, recently incorporated, is looking for 
site on which to erect a plant. 

The Big Four Clay Company, Malvern, 
Ohio, has increased its capital stock for the 
purpose of enlarging its plant. 

The Hancock Stone Crusher Company, 
Findlay, Ohio, has increased its capital and 
will install additional crushers 

Fire destroyed the boiler shop and_= tin 
shop at the plant of the Port Iluron (Mich.) 
Engine and Thresher Company 

Proposals will be received until June 6 for 
construction of a 150,000-callon steel tank 
at Fort Logan Hl. Roots, Ark 

The Gisholt Machine Company, Madison, 
Vis.. is to spend about $350,000 in improve- 
ments and additions to its plant 

The Narragansett) Machine Company, of 
Pawtucket, R. 1 will let contract soon for 
additions to two of its buildings 

rhe Western Glazed Sewer Pipe Company, 
Boise Tdahe is said to be endeavoring to 
secure suitable site for a new factory 

Work has heen started on a new plant for 
the Hisev-Wolf Machine Company at Colerain 
and Marshall avenues, Cincinnati, Ohio 


The garage of the Pennsvivania Auto Com- 
pany. on Minor avenue, North Seattle, Wash.. 
was destroved hy fire Loss, SVo ooo 

rhe Galveston-Houston Electrie Railway 


Company, Houston, Texas, has acquired site 
on Clear Creek, for a new power plant. 
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The Schwahn-Seyberth 


manufacturing 


Manufacturing 
manufacturing stoves and 
ware, is building an addition to its plant. 


dredge owner, is building a machine shop on 


his lot opposite the Forbes avenue station. 


Company, in Dorchester, Mass.,. was destroyed 


manufactures stoves. 


chased the Creighton Roller Mills, at Creigh- 
and will put in new machinery. 


Le Blond Machine Tool Company 


to its plant at Linwood, Cincinnati, Ohio. 


The plant of the Santa Clara Lumber Com- 


N. Y., was destroyed by fire. Loss, $150,000, 


The Southwestern New York Traction Com- 


1 power station at Allentown, ! 


manufacturers 


new $30,000 factory and office building. 


will erect a six-story cold-storage building. 
The Tri-State Automobile Company, Minne 
the rear of garage at 
Manufacturing 


manufacturing 
harvesting machinery, will build an addition. 


The Acme Box and Shook Company, Ken- 
has changed its 


neer Company, 


Manufacturing 


machine-manufactur- 


manufacturing celluloid goods, is mov- 
larger factory and 
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The Vulcan Steam and Forging Company 
of America is considering plans for the ereec- 
tion of a large addition to its plant in Buf- 
falo, N. Y. 

The city council of Pe Ell, Wash., granted 
a franchise to L. A. Webb, of Aberdeen, 
Wash., for the installation of an electric 
light plant. 


The Grand Rapids and Indiana Railroad 
has taken out building permits in Grand 
Rapids, Mich., for one-story wheelhouse and 
roundhouse. 


The John A. Roeblings Sons Company, 
Trenton, N. J., manufacturing wire rope, 
tramways, etc., will build several additions 
to its plant. 


The Cadillac Motor Car Company is to 
make extensive improvements at its plant in 
Detroit, Mich., Guring the summer, including 
new foundry. 


The Southern Railway has awarded con 
tract for the erection of an $85,000 boiler 
house at Spencer, N. C. Main office is Wash- 
ington, ID. C. 

The Isthmian Canal Commission, Washing 
ton, LD. C., will receive bids up to June 14 
for bolts, pipe, saws, valves, etc., as per Cir- 
cular No. 586-a. 

A large modern laundry will be built at 
the New Jersey State Hospital for the insane, 
at Trenton, N. J. Engine and two boilers 
will be installed. 


The Isthmian Canvl Commission, Washing- 
ton, LD. C., will receive bids up to 10:30 a.m., 
June 17, for vanadium-steel chain as per 
Circular No. 584. 

The special committee from the board of 
trade, at Cleburne, Texas, closed a deal with 
parties for the erection of a $40,000 foundry 
and machine shop. 

The Standard Metal Company. 500-84 Van 
Buren street, Chicago, LIL, is making investi- 
gations toward finding suitable site for a 
large new foundry. 

The Pacific Board and Paper Company. 
Seattle, Wash., has purchased site and will 
erect a plant for making paper and cardboard 
from waste paper. 

The Pullman Car Company is converting 
former testing rom at its plant in York, 
Penn., into a machine shop and will employ 
100 more machinists. 

It is stated that Hassett & Dodge, carriage 
manufacturers, Amesbury, Mass., are consid- 
ering the securing of larger quarters. Might 
go to another locality. 

The Crown Manufacturing Company is pre- 
paring to rebuild plant at Phelps, N. Y 
which burned some time ago. The company’s 
product is seed drills. 


A hydroelectric plant will be built at 
Spring Valley, Minn., this summer, under the 
supervision of Chas. D. Stanton, electrical 
engineer, Omaha, Neb. 

The Standard Wire Cloth Company has 
purchased ground at Valley Forge, Spring 
Garden township, York, Penn., on which a 
factory will be erected. 

The Great Northern Railroad has awarded 
contract for the construction of a foundry 
at the Dale Street shops, St. Paul, Minn 
This is to cost SS5,000, 

The Dart Manufacturing Company, Ande) 
son, Ind., manufatcuring commercial motor 
vehicles, will move to Waterloo, lowa, where 
a new plant will be erected 

Francis P. O'Reilly, of Philadelphia, has 
purchased the Prizer-Painter stove plant at 
Millmont. near Kneading, Penn., and will op- 
erate same on a larger scale 

Franklin B. Ware, State architect. has 
made some preliminary plans for the new 
power house at Albany, N. Y., to be built at 
North Hawk and Orange streets. 
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The Cincinnati, Hamilton & Dayton Rail- 
road will soon award contract for the con- 
struction of new shops and roundhouse at 
Toledo, Ohio, to cost $100,000. 


The Isthmian Canal Commission, Washing- 
ton, D. C., will receive bids up to 10:30 a.m., 
June 23, for steel castings, repair parts for 
shovels, as per Circular No. 586. 


Contract has been awarded for the con- 
struction of a garage and repair shop on 
East Fifty-ninth street, near Euclid avenue, 
Cleveland, Ohio, for J. E. Crabbe. 


Sealed tenders will be received until noon, 
June 6, for the construction of sewage-dis- 
posal works for the city of Regina, Sask. 


Canada. A. H. Chivers, city clerk. 


Plans have been prepared for a laboratory 
for shop practice to be erected on Castle 
Point, Hoboken, N. J., by the Stevens Insti- 
tute of Technology, to cost $75,000. 

Edward Double, president of the Union Tool 
Company, of Los Angeles, Cal., has purchased 
of Charles E. Bolles, a large foundry at West 
Chicago, Ill., and will enlarge same. 

Work is to be commenced at once on the 
Campbell-Kingsley factory, at Wyandotte, 
Mich., for the manufacture of automobile 


parts. Plant will employ 300 men. 
The Highland Manufacturing Company, 
Holyoke, Mass., manufacturing envelops, 


pads, etc., is looking for a site on which 
to erect a larger and uptodate plant. 

James Craig, Jr., manufacturer of gas en- 
gines, 556 West Thirty-fourth street, New 
York, will erect a factory on Garfield avenue, 
Jersey City, N. J., at a cost of $25,000. 

The Henderson-Sturges Piano Company, @ 
$150,000 corporation, has selected site in 
Anniston, Ala., for a plant. J. C. Henderson, 
of Anniston, is president and treasurer. 

Plans for a new plant for the Atlantic 
Broom Company, at Toone and Second streets, 
Baltimore, Md., have been completed and call 
for two large buildings to cost about $50,000, 

It is understood the Alabama Consolidated 
Coal and Iron Company will take some ac- 
tion relative to building a steel plant at 
Gadsden, Ala., within the next three months. 

The Taplin-Rice-Clerkin Company, Akron, 
Ohio, is planning to improve its plant lo- 
cated on Broadway. New machinery will be 
installed in power house and plant will be 
almost entirely replaced by new _ buildings. 

The Beaver Dam (Wis.) Foundry Company 
has purchased site for a plant. Will erect 
one building this summer for the production 
of grey iron, brass and aluminum castings. 

A. V. Schleumbach and F. O. Andrews, of 
Altoona, Penn., are looking for site in the 
Middle Atlantic section on which to erect 
a plant for the manufacture of boxes and 
crates. 

A. (. Grant. of New York, and H. K. 
Parkman, Springfield, Vt., are said to be in- 
terested in the establishment of a new elec- 
tric automobile factory in the New England 
section. 

The plant of the C. G. Conn Company, EIk- 
hart, Ind., said to have been the largest 
makers of brass-band instruments in the 
world, was destroyed by fire. Loss, about 
$500,000, 

The Baldwin Forging Company, now lo 
cated at the Ohio Penitentiary, has estab- 
lished headquarters at Charleston, W. Va.. 
and will erect a plant there to cost about 
$100,000. 


The plants of the Cincinnati Roofing, Tile 
and Terra Cotta Company, and the Jacob 
Freund Roofing Company, Cincinnati. Ohio. 
recently burned, will be rebuilt at once on a 
larger scale. 

The Capital Gas Engine Works, Wrights- 
ville, Penn.. is having plans prepared for a 
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new plant to be erected on site still to be 
secured. Will probably be in the Middle At- 
lantic section. 


A new hoist capable of sinking to depth of 
2000 feet are the instructions from President 
Graves, of Boston, to General Manager Imer 
l’ratt, of the Eagle and Blue Bell mine, at 
Eureka, Utah. 


The Rundle-Spence Manufacturing Com- 
pany, Milwaukee, Wis., making steam filters 
and plumbers’ supplies, has purchased ground 
on which a new factory will be erected in 
the near future. 


The Mosher Water Tube Boiler Company, 
Hudson Terminal, New York, is making ar- 
rangements to erect a new plant in New Jer- 
sey to take the place of the present one at 
Ossming, N. Y. 

The plant of the Jackson, Church, Wilcox 
Company, at Saginaw, Mich., owned by the 
General Motors Company, is to be enlarged 
and working force doubled. About $150,000 
will be expended. 

The Bristol Company, Waterbury, Conn., 
manufacturing recording instruments and 
steel belt lacing, will erect an additional 
building to be used for increasing the output 
of steel belt lacing. 

The Cole & Hatch Machine Company, of 
Somerville, Mass., has leased a building at 
Portsmouth, N. H., for the manufacture of 
marine engines and engine supplies. Will 
also do repair work. 

Negotiations are in progress by the Bel- 
laire (Ohio) Enameling Company to take 
over the plant of the Spellacy-Raiff’ Com- 
pany, of Coshocton, for the purpose of in- 
creasing its output. 

Announcement has been made by the Union 
Pacific Railroad that call for bids will soon 
be issued for the construction of new car 
shop and planing mill at Omaha, Neb., to 
cost about $400,000. 

The Northern Pacific Railroad has an- 
nounced that the northwest Minneapolis ter- 
minals are to be enlarged and shops and 
roundhouse built, involving an initial ex- 
penditure of $500,000. 

The Mead Engine Company, Dayton, Ohio, 
recently incorporated, will shortly decide on 
site for a plant to manufacture auto engine 
devised by Cyrus E. Mead. Several hundred 
men will be employed. 

The Pennsytvania Railroad is planning to 
erect a new station at Newark, N. J., to cost 
about $1,000,000. Power equipment, freight 
and elevator lifts and freight-handling equip- 
ment will be installed. 

A two-story building is being erected on 
Saginaw street, Pontiac, Mich., which will 
be occupied by Steel & Clark, of Toledo, Ohio, 
who will manufacture delivery and _ truck 
wagons and do repair work 

The Northern Turpentine Company, Mari- 
netto, Wis., recently organized, will erect a 
plant outside the city and is platting a town 
for a population of 4000 people. Turpentine 
will be manufactured from pine stumps 

Plans have been completed and bids asked 
for by Ballinger & Perrot, Philadelphia, Penn., 
for power house and laundry building and 
refectory and kitchen building for the Im- 
maculate Heart Academy, at Frazer, Penn. 

The Raush Machine Tool Company. Spring- 
field, Mass., is doubling the capacity of its 
pattern shop and also extending foundry and 
cleaning room. The company will make a 
specialty of multiple- and radial-drilling ma- 
chines. 

The W. F. Robertson Steel and Iron Com- 
pany, Cincinnati, Ohio, has taken over the 
plant of the Tnion Sheet and Tin Plate Com- 
pany, at Marietta and will make a specialty 
of tinplates. Three of the mills will he 
started soon 
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Wm. F. Brain, 87 Green street, Jersey City, 
N. J., and Ilenry A. Smith, 165 Remsen 
street, Brooklyn, N. Y., are interested in @ 
new electric-weighing machine invented by 
Mr. Braun, and are looking for suitable place 
to manufacture same. 

The Otis Elevator Comapny, which recently 
acquired the plant of the Marine Engine and 
Machine Company, at Harrison, N. J., is to 
erect two buildings, one to cost $40,000, to 
be used as machine shop, the other to cost 
$30,000 to be used as a molding shop. 


The Pennsylvania Steel Company is ar- 
ranging to make extensive improvements at 
the plant of the Maryland Steel Company, at 
Sparrows Point, which it controls, including 
two new rolling mills. 
also be made at the plant in Steelton, Penn. 


Improvements will 


Sealed proposals will be received at the 
office of the constructing quartermaster, Fort 
Leavenworth, Kan., until 11 a.m., June 7, 
for installing six new boilers and overhaul- 
ing central heating plant Information can 
be had of Capt. Wm. D. Davis, quartermaster, 


The Blittendorf Street Car and Axle Com- 
pany, of Davenport, lowa, and the Canadian 
Car Wheel and Foundry Company, of Mon- 
treal, are planning to combine plants and are 
endeavoring to secure site, preferably in the 
Middle Atlantic section on which to erect 
a plant. 

Sealed proposals will be received at the 
office of the constructing quartermaster, 263 
Summer street, Boston, Mass., until 10 a.m., 
June 6, for the construction of an electric- 
lighting system at Fort Andrews, Mass. In- 
formation can be had of Capt. A. M. Miller, 
quartermaster. 

The Sowers Manufacturing Company, Buf- 
falo, N. Y., recently formed to take over the 
business of the H Ww. 
building an addition to its plant for which 
equipment will be needed. The company will 


Dopp Company, is 


manufacture engines, pumps, heaters, gray- 


iron castings, steam-melting and mixing ket- 
tles, special machinery. 

The Isthmian Canal Commission, Washing- 
ton, I. C., will receive bids up to 10:30 a.m., 
June 9, for steel, iron, bronze, copper, steel 
and copper tubing, pipe and fittings, exhaust 
valves, rivets, bolts, nuts, reamers, files, jacks, 
diaphragm pumps, tube expanders, machin- 
ists’ clamps, lubricators, gage glasses, steam 
whistles, leather fillet, leather belting, ete., 
as per Circular No. 585. 

Contracts have been awarded Worden & 
Allen Company, Milwaukee, Wis., for the 
erection of a plant to be operated by a new 
company for the manufacture of steel tubing. 
The plant, with machinery, is to cost $300,- 
000, and employ between 600 and S00 men. 
F. W. Renshaw, of Chicago, is president of 
the comapny and Geo. J. Thust, formerly 
with the Detroit Steel Company, superin- 
tendent 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids June 14 
oboe ). S00 tons 
aes) 
or steel nuts, 1500 pounds composition spikes, 
spikes, 7510 


neumatic tools (schedule 


foundry coke (schedule 





June 21--3510 pounds wrought-iron 
23.500 pounds galvanized-iron 
pounds iron washers (schedule 2545), 50,000 
pounds (schedule 2546), 
78.400 pounds sheet copper (schedule 2545), 


manganese bronze 
steel, etc. (schedule 2545) 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: June 7—Four coal cars 
(schedule 2525), band saw, jig saw (schedule 


2526) 





or 


name plates (schedule 2533). steel 


rivets (schedule 2535), 6000 gallons engine 
oll (schedule 253 823.000 gallons lubri- 
eating oil (schedule 2542), 11.775 pounds 
(schedule 2534), 142,000 pounds 
wrought fron, 4500 pounds steel angles, 48,- 
(mM) pounds forged steel, 49.400 pounds plate 





brass rod 
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steel, 12,300 pounds galvanized sheet steel 
(schedule 2535), oOo feet wrought-iron or 
steel pipe, brass tubing, steel tubing (sched- 
ule 2541), G700 pounds brass tubing (sched- 
ule 2554), 60 tons foundry coke, 300,000 
gallons fuel oil, 10,000) gallons” fuel oil 


(schedule 2539). 








BUSINESS ITEMS 








As an indication of rapidly improving 
business conditions, the Triumph Electric 
Company, Cincinnati, Ohio, reports large sales 
of power equipment during the past three 
weeks 

The Ready Tool Company, manufacturer 
of the Red-E tools and toolholders, owing to 
the rapid increase in its business, has been 
compelled to move from New Haven to a 
larger plant, corner of Oak and George 
streets, Bridgeport, Conn., where its increased 
facilities will enable it to fill orders promptly. 








New INCORPORATIONS 








Northwest Ice Machine Company, Seattle, 
Wash Capital, $20,000. Incorporators, Leon 
Ilebert, W. M. Olin. 


Jaeger Hardware Company, Elmore, Ohio. 


Capital, $15,000 Incorporators, H. A. 


Jacger, C. J. Miller, J. Hk. Jaeger 

Coulter-Paxton Company, Ilammond, Ind. 
Manufacture steel tools. Capital, $50,000. 
Incorporators, W. G. Paxton, C. J. Coulter 

liorner Piano Company, Chicago, Ill. Man- 
ufacture pianos and organs, Capital, $20,000. 
Incorporators, S. Ilorner, S. Hl. Horner, L. BK. 
llorner 

Canton Motor Car Company, Canton, Ohio, 
Capital, S50,000, In- 


Mooch, A k. 


Qiperate garage, et 
corporators, J. Ek. Milner, I. E. 
Mitzel, ete 

Wolff-Trautz Company, Newark, N. J. 
Refine gold, silver, ete. Capital, $50,000, In- 
corporators, John B. Wolff, C. C. Trautz, Sr., 
A. L. Trautz. 

Wilcox Motor Car Company, Chicago, IIL. 
Motors and motor vehicles Capital, S12.000, 
Incorporators, Arthur L. Ballas, F. J. Wegg, 
(ieo, J. Meier. 

Standard Cleaner Company, Chicago, IIL. 
devices Capital, 


Bonney, I). A. 


Manufacture cleaning 


sO ene Incorporators, L. C. 


Roberts, BF. Posvie 


Camden & ‘Trenton Fraction Company, 
Trenton, N. J 


ital, SO75 000 Incorporators, oy 


kk. A. Martin, C. R. Rens 


Operate railroads, ete. Cap- 
Evans, 


Kconomy Switch Box Company, Cleveland, 
Ohio Manufacture electrical switch boxes. 
Cupital $15,000 Incorporators, A. Tucker, 
A. D. Levy, C. L. Levy, ete. 

Lawson Manufacturing Company, Chicago, 
Il Manufacture hardware specialties. Cap 
Incorporators, W. J. Gold 
©. Katzeberger, E. W. Pottle 


ital S25 Ow 


Cincinnati Chair Company, Cincinnati, O. 
fanufacture furniture of all kinds Capital, 
SOOO, Incorporators, Robert Ileufurt, Jr., 
Edward teufurt, N. R. Park. 

rwombly Motors Company, New York. 
Manufacture motor vehicles. Capital, $1,000,- 
CHO), Incorporators, ]. Stuart Dodge: H. T. 
MeGarvie. W. Irving Twombly 

New trunswick Tiano Company, New 
Brunswick, N. J. 
Capital, $20,000. 


Ss. S. Newton, A. C. 


Manufacture pianos, ete. 
Incorporators, S. J. Cox, 
McDonnell. 

Celina Specialty Company, Celina, Ohio. 
Manufacture steel specialties. Capital, $30,- 
coo Incorporators, Walter Mersman, Edw. 
Brandts, Ed. Ul. Mersman, ete 
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I’yvle Spring Tire Company, Indianapolis, 
Ind. Manufacture automobile’ tires and 
parts. Capital, $50,000.  Incorporators, D. C. 
Pyle, W. G. Hunter, W. D. Pyle. 

Chambers Manufacturing Company, Shel- 
byville, Ind. Manufacture stoves and heat- 
ers. Capital, $20,000 Incorporators, E. A. 
and J. E. Chambers, G. H. Meek. 


Georgetown Ice Manufacturing Company, 
Manufacture ice, cold storage, 
Incorporators, W. F. 


Camden, N. J. 
ete. Capital, $40,000. 
Kidell, J. A. Macleak, I. C. Clow 

OBrien Stone Company, Bellefontaine, Ohio. 
Quarrying and stone-crushing business. Cap 
ital, $40,000 Incorporators. W. VP. O’Brien, 
S. A. Haskins, Frank Dowell, ete. 

Cooper Machinery Company, St. Louis, Mo. 
Manufacture and deal in machinery. Cap- 
ital, $12,000.  Incorporators, Wm. H. Cooper, 
W. ©. Williamson, L. O. Goodrich. 

American Gas Company, Chicago, IL. 
Manufacture gas machines, fixtures, etc. Cap- 
ital, $200,000. Incorporators, Frank M. Camp- 
bell, Wm. Hl. Carlin, Hl. A. Nichols. 

Ohio Motor Sales Company, Toledo, Ohio. 
Operate garage, repair shop, ete. Capital, 
£10,000. Incorporators, Frank W. Coughin, 
Ek. H. Winkworth, F. C. Miller, ete 

Falcon Motor Car Manufacturing Company, 
Camden, N. J. Manufacture automobiles, etc. 
Capital, $125,000.  Incorporators, Frank A. 
Kuntz, Jos. P. Murray, Wm. S. Kell 

Iludson Sales Company, Weehawken, N. J. 
Manufacture adding machines, cash registers, 
ete Capital, $100,000 
Graham, K. I. Isaacs, M. R. Walpole. 


Incorporators, Be 


Lawrence M. Stein Company, Chicago, IIL. 
Manufacture and deal in machinery and sup- 
plies. Capital, $12,000. Incorporators, C. B. 
Stafford, T. C. Kennedy, W. R. Leeper. 

Allen Manufacturing Company, Hartford, 
Conn. Manufacture’ machinery. Capital, 
Incorporators, Wm. G. Allen, Ira 
Dimeck, Stanley K. Dimock, J. T. Noyes. 


S50.000, 


Simmons Washing Machine Company, Cat- 
taraugus, N. Y. Manufacture washing ma- 
chines. Capital, $50,000. Incorporators, J. C. 
Simmons, G. Claude Carey, Jos. A. Setter. 

Perfect Cigarette Packer Company, New 
York. Manufacture and deal in cigarette- 
packing machines. Capital, S 100,000, In- 
corporators, W. L. Ball, Hl. L. Coffin, G. 8. 
Ludlow. 

Ibvett Tool and Engineering Company, 
Ilion, N. Y. Manufacture tools, engines, boil- 
ers, machinery, ete. Capital, $100,000. In- 
corporators, F. J. Dyett, B. B. Ross, A. L. 
Johnson. 

Lexington Veneer Company, Lexington, 
Ohio. Manufacture veneers, baskets, boxes, 
ete. Capital, S30,000 Incorporators, R. 
Thompson, H. F. Thompson, Howard S. Twit- 
chell, ete 
Electric Drill Company, 

Manufacture and dea! 


Dulles-Baldwin 
Kerhonkson, N.Y. 
in drilling machinery, ete. Capital, $600,000, 
Incorporators, J. Il. Baldwin, F. P. Darte, 
Kk. T. Magoffin. 

Perfect Briquette Binder Company, Jersey 
City, XxX. JZ. Munufacture’ briquettes from 
coal, culm, peat, ete. Capital, $100,000, — In- 
corporators, Il. O. Coughlan, L. H. Gunther, 
John R. Turner. 

Devo-Macey Engine Company, Binghamton, 
N. ¥ Manufacture and deal in gas and gaso- 
lene engines, motors, ete. Capital, $100,000, 
Incorporaters, R. Herbert Deyo, Frank T. 
Macey, J. T. Deyo. 

Cahill Music Machinery Company, Jersey 
City, N. J. Manufacture electric music-gener- 
ating and distributing machinery. Capital, 
Ss00.000 Incorporators, E. Hilton, Jackson, 
George F. Cahill, A. T. Cahill 

Zackey Talking Machine Company, Dover, 
Del Manufacture dictating and talking ma- 
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chines. Capital, $50,000. Incorporators, 
Hi. W. Leslie, C. P. Tasker, Philadelphia; 
F. B. MeCarthy, Claymont, Del. 

Ketch-on Door Stop Company, Camder 
N. J. Manufacture and deal in door fast- 
eners. Capital, $100,000. Incorporators, 
R. P. Davis, 8S. G. Brosius, Philadelphia, 
Penn.: W. Roberts, Riverton, N. J. 

United Clothing Machine Company, Cleve- 
land, Ohio. Manufacture machines for mak 
ing clothing and general factory equipment. 
Capital, $10,000. 
Murray, B. S. Smith, B. L. Shaw, ete. 


Incorporators, Geo. A. 


Greene & Nicholls Manufacturing Company, 
Chicago, Ill. Manufacture and deal in 
iaundry machinery and laundry — supplies. 
Capital, $50,000. Incorporators, Jos. A. 
Greene, H. J. Nicholls, J. I. Fitzgerald. 

Jewell Steel arm’ Malleable Company. Buf- 
falo, N. Y. Manufacture and deal in articles 
of steel, iron, copper, ete. Capital, $50,000, 
Incorporators, W. E. Jewell, North Tona- 
wanda; A. W. Valentine, B. Knox, Buffalo. 

Elizabeth & Trenton Railroad, Jersey City, 
N. J. Capital, $1,200,000. Incorporators, I. 
Shupp, Jr., C. L. Rihl, Philadelphia; C. Sin- 
nickson, Rosemont, Penn.: H. H. Aikens, J. 
W. Kelley, A. FE. Garwood, Llanerch, Penn., 
etc. 

Brightwood Motor Manufacturing Com- 
pany, New York. Manufacture and deal in 
automobiles and accessories. Capital. $10,000, 
Incorporators, H. B. Layman, 68 West Ninety- 
sixth street: W. A. Reereamer, 55 Wall 
Street, etc. 

Guttenberg Vearl Button Company, Brook- 
Ivn, N. Y. Manufacture and deal in buttons. 
ete. Capital, $10,000. Incorporators, Max 
Brody. 166 Manhattan avenue; Harry Nagin 
193 Graham avenue; Jos. Horowitz, 115 
Stagg street 

Actna Heating and Ventilating Company 
New York. Manufacture and deal in plumb 
ing. ventilating, stem- and gas-fitting sup 
plies. Capital, $50,000. Incorporators, E 
Glantzberg, A. Nelson, New York; C. Kiander, 
Chelsea, Mass 


TRADE CATALOGS 














The Heald Machine Company, Worcester 
Mass. Catalog describing internal, cylinder, 
ring and drill grinders. Illustrated, 96 pages, 
6x9 inches, paper. 


Morse Twist Drill and Machine Company. 
New Bedford, Mass. Catalog of twist drills, 
reuamers, chucks, milling cutters, taps, dies, 
machinists’ tools. Illustrated, 364 pages, 
5x7 inches, paper. 

Charles H. Besly & Co., 118-124 North 
Clinton street, Chicago, Ill. Catalog describ 
ing Besly spiral disk grinders, band-polishing 
machines, spiral cireles, ete. Illustrated, 7S 
pages, 6x9 inches, paper. 








FoRTHCOMING MEETINGS 








American Society of Mechanical Engineers, 
spring meetings, Atlantic City, N. J., May 
31-June 3. Calvin W. Rice, secretary, 29 
West Thirty-ninth street, New York City. 


Engineers’ Society of Pennsy!vania_ will 
hold their second annual State convention at 
Harrisburg, Penn., June 1-4, 1910. 


American Foundrymen’s Association and 
American Brass Founders Association; joint 
convention. June 7-8-9, Detroit, Mich.; head- 
quarters, Hotel Pontchartrain. Richard Mol- 

enke, secretary, Watchung, N. J. 


National Gas and Gasolene Engine Trades 
Association. Semi-annual convention, Cin- 
cinnati, Ohio, June 13-16, 1910: headquarters, 
Hotel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. 
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Master Car Builders Association: annual 
meeting June 15-17, Atlantic City. N. J a. We 
Taylor. secretary, Old Colony building, Chi- 
cago, Il 

American Railway Master Mechanics Asso- 
ciation, June 20-22, Atlantic City, N. J. J. W. 
Taylor. secretary, Old Colony building, Chi- 
cago, Ill. 





Society for the Promotion of Engineering 
Education: tenth annual convention, June 
223-25, Madison, Wis. Il. Hl. Norris, secretary, 


Cornell University, Ithaca, N. Y. 





Materials ; 
28-July 2, 

edgar 
Pennsyl- 


American Society for Testing 
thirteenth annual meeting, June 
Hotel Traymore, Atlantic City, N. J. 
Marburg, secretary, University of 
vania, Philadelphia, Denn. 


Joint meeting of American Society of Me- 
chanical Engineers and Institution of Me 
chanical Engineers, Birmingham, England, 
July 26-29, 1910. 


American Society of Mechanical Engineers ; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 20 West Thirty-ninth street, 
New York City. 


Boston Branch National Metal Trades As- 
sociation. Monthly meeting on first Wednes 
day of each month, Young's hotel. DPD. F. P. 
Clark, secretary, 309 Milk street, Boston, 
Mass. 


Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month. E. president, 91 Sabine 
street, Providence, R 


Bliss, 


Foundrymen’s Association ; 
reguiar meeting second Wednesday of each 
month, Exchange Club, Boston, Mass Fred 
IF. Stockwell, 205 Broadway, Cambridgeport, 
Muss. 


New England 


Engineers’ Society of Western Tennsyl- 
vania: monthly meeting third Tuesday. El 
mer Wh Ililes, secretary, Fulton building, 
Pittsburg, l’enn. 


Superintendents’ and Foremen's Club of 
Cleveland; monthly meeting third Saturday. 
hil. Frankel, 310 New England 
building, Cleveland, O. 


secretary 


Western Society of Engineers, Chicago, III. 
Regular meeting first Wednesday evening 
of each month. excepting Jniv and Angust. 
Secretary. Warder, 735 Monadnock 
block, Chicago, Il 








Want ADVERTISEMENTS 








Rate 25 cents per line for each insertion. 
About siz words make a line No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue. inswers addressed to our care 
will be forwarded ipplicants muy specifu 
names to which their replics are not to be 
ferwarded, but replies will not be returned, 
If not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendations or other 
peupers of ralue should not be inclosed to 
unknoicn correspondents Only bona-fide ad- 
rertisements inserted under this heading Vo 
advertising accented from any agency, as- 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
sucecssful applicants for situations. 








MISCELLANEOUS WANTS 








Caliper catalog free. E.G. Smith, Columbia, Pa. 
Milstone holder mailed for 25c. F. J. Badge, 
286 Taaffe Place, Brooklyn, N. Y. 


We buy or pay royalty for good patented 
sachine or tool. Box 282, AMER. MACHINIST. 

Machinery to order, or will purchase good 
patents. Interstate Machinery Co., Troy, N. Y 

Licht, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 


Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J. 


Light and medium weight machinery and 
duplicate parts built to order: tools, jigs, etc. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Patents. C. L. Parker, Patent Attorney, 
ex-examiner Patent Office, 990 G St.. Wash- 
ington, D.C Write for Inventor's Handbook. 

Wanted—Machine shop to manufacture 
and market new labor saving machine with- 
out any competition, for royalty and some 
cash. Box 575, AMERICAN MACHINIST 


AMERICAN MACHINIST 


A large English firm of machine-tool im 
porters having showrooms and oflices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 1S9, AMERICAN MACHINIS1 

Wanted—To manufacture small machines, 
or parts; punch press, screw machine, lathe 
shaper and multiple drill spindle work quoted 
on at reasonable prices Joseph Pollak, 215 
Sydney St., Dore Mass 

We are about to complete a large contract 
and are, therefore, in a position to take up 
the manufacture of fine instruments, parts 
for the same, dies and jigs, et« Precision 
Tool & Instrument Co., 9-15 Canal Place, 
New York City. 

We have for sale some machine shop ca 
pacity and are in position to make contracts 
tor building small machines or parts thereof 
in quantities only, and would be glad to do 
this work on a percentage of cost basis: cor 
respondence — solicited Quride Co. Syra 
cuse, N. Y 

Wanted—Some light work in metal manu 
facturing by a progressive Massachusetts 
company who are at present turning out a 
high-grade mechanical product and have been 
doing so for over forty years; we employ one 
thousand hands and have a thoroughly mod 
ern plant with uptodate machinery and fa- 
cilities; we would not consider anything but 
a large and steady contract from thoroughly 
reliable parties; correspondence solicited. Ad- 
dress “Facilities,” Box 535, AMER. MAcH. 


ester, 








HELP WANTED 


Classification indicates present address of 
advertiser, nothing else. 








CANADA 


Wanted — First-class toolmakers, particu- 
larly on punches and dies, steady work ; wages 
from S5c. to 45c. an hour Apply Canadian 
General Electric Co., Ltd., Vetersboro, Ont. 


COLORADG 


Due to the steady increase of our busi- 
ness, we are constantly in need of drill press, 
lathe, planer, grinder, Jones & Lamson and 
bench men; also toolmakers and tool smiths 
good climate and location: steady work, good 
pay to first-class men; shop clean, light and 
well ventilated; 9 hours work Address, stat- 
ing experience. J. Geo. Leyner Engineering 
Works Co., Littleton, Colo 

ILLINOIS 

Wanted—A machine designer with experi- 
ence in building woodworking machinery. Box 
574, AMERICAN MACHINIST 

Wanted—An experienced man for general 
foreman of a shop manufacturing woodwork 
ing machinery. tox 573, AMER. MACHINIST 

Wanted—First-class mechanic, thoroughly 
familiar with automobile engine construction, 
as assistant on assembling floor. Apply Ex- 
celsior Motor Mfg. Co., 22d & Halsted Sts., 
Chicago. 

Wanted—First-class mechanic, thoroughly 
familiar with automobile engine construction, 
as inspector on assembling floor Apply Ex 
celsior Motor Mfg. Co., 22d & Halsted Sts., 
Chicago. 

Wanted—Gas engine expert to take charge 
of final test, inspection and checking out de- 
partment of a large gas engine factory; none 
but competent men need apply Box 572, 
AMERICAN MACHINIST 

A splendid opportunity is offered a respon- 
sible party who has well equipped machine 
shop and capital to manufacture exclusively 
during the time of the patents a _ perfected 
device that will increase the capacity of a 
large number of machine tools now in use 
from 25 to 50 per cent the basic principle 
of this device is entirely new, and its field 
is a very large one; reference required tox 
565, AMERICAN MACHINIS' 

Wanted—Tool steel salesman: a live, first- 
class salesman for Chicago, must be a Chicago 
man, to sell Allen's tool steels :reliable ,resource- 
ful and energetic man with good practical 
knowledge of and experienced in handling 
high grade steels: none but practical men 
need apply: replies will be treated in strict 
est confidence, but must cover fully previous 
and present employment, experience in de- 
tail, age, references, salary expected, and 
complete record: opportunities limited only 
by employe’s ability. Apply by letter only to 
Mr. J. C. Ward, Director, Edgar Allen & Co., 
Ltd., 434 West Randolph St., Chicago. 

INDIANA 

Wanted— Machinists, we are continually in- 
creasing our force; we invite application from 
lathe and floor hands, those who desire a 
steady position Apply at Wood Turret Ma 
chine Co., Brazil, Ind 

Wanted —Toolmakers, automatic screw ma- 
chine operators, bevel gear operators for Bil 
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gram and Gleason machines: also a man with 
capacity as foreman for automatic and hand 
screw machine department, first-class man for 
case-hardening department, one experienced in 
handling gears for automobile work: give age, 
experience and references 425 )©60— Johnson 
Block, Muncie, Indiana 
MASSACHUSETTS 

Wanted —~Mechanical draftsman experienced 
on machine tools, jigs, et to work in draft 
ing department of large machine shop; steady 
employment for right party Fore Rivet 
Shipbuilding Co., Quincy, Mass 


MICHIGAN 
Wanted—A manager with a few thousand 
dollars to take charge of a manufacturing 
plant, located in central Michigan Box O65 
AMERICAN MACHINIS1 
Wanted 


Immediately, first-class metal pat 


ternmakers, tocol and jig makers give ref 
erence and experience: steady work. Holm’'s 
Machine Mfx. Co.. Sparta, Mich 

Wanted Toolmakers and grinders, die sink 


ers and drop lorge hammet! men, machinists 
and automatic screw machine operatcers; A-1 
men on’'y Buick Motor Co., Flint, Mich 


lbrop forge superintendent who can show 


a successful record for at least five years 
can obtain position with large company in 
Michigan, who will pay good salary to the 
man who can produce results: the man must 
be able to design dies, plan equipment, direct 
die and forge room fereman and build up 
first-class organization In reply give refer 
ences, age and salary expected Box 540, 
AMERICAN MACHINIST 
MISSOURI 
Wanted——Chief draftsman with technical 


engineering training, with machine shop and 
foundry experience, able to produce econom 
ical results. Curtis & Co. Mfg. Co., St. Louts 

Wanted 


Chief inspector; one familiar with 


steel bolsters and car work by large steel 
plant in West: one with car building experi 
ence preferred give references and experi 


ence Box 576, AMERICAN MACHINIST 


NEW JERSEY 


Wanted—First-class water meter general 
foreman accustomed to precision work; state 
terms and previous experience Box 543, 
AMERICAN MACHINIS1 

Wanted—Mechanical draftsman: man with 
experience on cranes and structural work, by 
concern near New York: state salary wanted 
tox O34, AMERICAN MACHINIS’ 

Wanted—-First-class water meter engineer 
having had experience in designing and man 
ufacturing: stute requirements, age and pre 


vious experience tox 542, AMER. Macu 
Wanted——Working foreman wood pattern 
maker, one who can figure on work and has 
executive ability to the right man good 
wages and steady work will be given vive 
age, experience, et« Box 564, AMER. Macu 


Tool room foreman familar with molds for 
plastic materials; must be experienced in de 
signing, estimating, cost keeping and hand 
ling men; permanent situation for competent 
man: near New York Box 566, Au. Macnu 

Wanted—Machinists: steady work for good 
milling, boring, lathe and floor hands and die 


makers; call in persons if possible; cheap 
rents and pleasant surroundings Ferracute 
Machine Company Bridgeton, N. J (40 


miles south of Philadelphia) 

Wanted — Machinists: steady work for good 
milling, boring, lathe and floor hands and die 
makers call in person if cheap 
rents and pleasant surroundings Ferracute 
Machine Company tridgeton, N. J (40 
miles south of Vhiladelphia.) 

NEW YORK 

Wanted—Planer hands, floor repai 
lathe hands Address TP. O. Box 761, 
Tonawanda, N. Y 

Wanted—First-c'!ass machinist to run Acme 
automatic screw machines; state experience 
in full and give references Box 491, Am. M 

Wanted 


general machinery 


possible 


hand, 
North 


Draftsman competent to make 
layouts and details: must 
do own tracing. Box J, Niagara Falls, N. ¥ 

Wanted—An expert factory cost account 
ant: one who has an established record only 
will be given consideration Address E. I 
ro tox TGS88, New York City 

Wanted—Tool or die makers accustomed to 
very close and accurate work: first-class men 
only; good wages; steady position Doehtler 
Die Casting Co.. Court & Ninth Streets 
Brooklyn, N. Y 

All-around machinists, including lathe, drill! 
planer, milling machine and vise hands, can 
obtain steady employment by applying to 
Brooks Works of the American Locomotive 
Company, Dunkirk, N. Y 

First-class machinists and tool makers 
wanted: applicants must state wages desired 
and give previous experience in order to re 
ceive further consideration Address Inget 
so'l-Rand Co., Painted Post, N. ¥ 








1044 


Wanted—A young man, ambitious  tool- 
maker; American; accustomed to small, ac- 
curate work: excellent chance for advance- 
ment. Write, giving full information about 
yourself te Box 557, AMERICAN MACHINIST. 

Wanted—Competent lathe, milling machine 
and vise hands: good wages and permanent 
employment for first-class mechanics who are 
temperate and industrious; references re- 
quired. “Machine Tools,” AMER. MACHINIS‘. 

Wanted—tThirty machine shops in Roch- 
ester, N. Y.. wants first-class machinists for 
steady positions; to efficient men wages $16.50 
to $21 per week and ® hours per day; open 
shop. Write P.O. Box 252, Rochester, N : 

Wanted—Toolmakers on model and experi- 
mental special automatic machine work ; good 
pay and steady work to competent men; give 
age, experience and references. Apply The 
S. S. White Dental Mfg. Co., VDrinces Bay, 


Superintendent wanted for Eastern print- 
ing press factory ; must have ability to handle 
men without friction, increase production, and 
reduce cost. Apply stating fully, nationality, 
age, experience, references and = salary ex- 
pected. Box 590, AMERICAN MACHINIST. 

Wanted—General foreman with thorough 
knowledge of manufacturing methods; must 
have wide experience in punch press, screw 
machine, milling machine work, etc., and be 
capable of handling men and work without 
friction: references required; state salary ex- 
pected tox 537, AMERICAN MACHINIST. 

Wanted We are constantly increasing our 
force and invite applications from the follow 
ing: Machinists. lathe hands. screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters. Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y 


OULO 
Lathe, boring miii, shaper and planer 
hands; first-class: increasing force. The 


Heisler Co., St. Marys, O. 

Wanted—Draftsmen familiar with detail 
crane design: state wages desired. The To- 
ledo Massillon Bridge Co., Toledo, Ohio. 

Wanted—Foreman for die tool room: must 
be expert on dies for general line of sheet 
metal work. The Toledo Machine & Tool Co., 
Toledo, Ohio. 

Wanted—Salesman to sell emery wheels 
in Ohio, Pennsylvania and New York: give 
age, experience, references and salary ex 
pected. Address “W. E. 8..." AMER. MAcn. 

Wanted—A concern manufacturing farm 
machinery wants an assistant machine shop 
foreman, one who is thoroughly uptodate and 
can produce results. Box 570. AMeR. MAcH. 

Wanted——Five first-class diemakers; those 
used to blanking and forming: permanent 
employment and good pay. Address J. C 
Lester. Supt., The Davis Sewing Machine C 0., 
Dayton, Ohio. 

Expert salesman wanted by the Defiance 
Machine Works, of Defiance, Ohio: must be 
thoroughly familiar with the general wood- 
working trade in the United States: one con 
versant with wheel and wagon manufacturing 
preferred: applicants should be under middle 
age and able to give first-class references: a 
good position for a high-class man. Box 571, 
AMERICAN MACHINIST. 

Wanted First-class machinists, toolmakers 
die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine ope: 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office. 605 New England Bldg., Cleveland, 0. 

Mechanical engineer with technical educa- 
tion, familiar with power plant. machinery 
and tools, transmission equipment, ete. for a 
large sheet-metal working plant in Middle 
West employing 1000 men: should have 
knowledge of tools and dies for blanking, 
forming and drawing sheet steel, brass and 
tinplate: foree includes 60 diemakers, and 
equipment includes a large number of stamp- 
ing and drawing presses. automatic screw 
machines, machine tools, electrical equipment, 
ete Address, stating fully qualifications, ex- 
perience and salary expected. Box 567. Anu. M. 

PENNSYLVANIA 

Wanted—Draftsman, experienced in auto- 
mobile work: give age, nationalitv, experi 
ence and salary expected. Box 544, Am. MA. 

Draftsman—Bright, ambitious young man, 
one capable of doing detail work on motors, 
transmissions, axles. and other automobile 
work: one accustomed to detailing and mak 
ing finished shop drawings required: bright 
future. Please communicate by letter or eall 
in person Mack Bros. Motor Car Company, 
Allentown, Pa. 
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Wanted—-We have positions to offer from 
time to time for the following lists of first- 
class mechanics: Metal pattern makers; wood 
pattern makers; iron molders, bench; iron 
molders, floor; brass molders, bench; ma- 
chinists: brass finishers, Fox monitor; brass 
finishers, turret lathe; toolmakers; work con- 
sists of brass and iron valves and fittings. 
In applying for any of the above positions 
state age, experience and wages. Address 
Fk. E. Johnson, Supt., The Kelly & Jones Co., 
Greensburg, Ta. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia. 

RHODE ISLakD 

Any all-around machinist, who is willing 
to work at his present rate of wages while 
learning drop forge. die sinking and trimming 
die making under competent instrvetion, will 
find it to his advantage to communicate with 

M. & I). F. Co., 408 Lapham Bldg., Provi- 
dence, R. 1. 

WISCONSIN 

Wanted—Operator capable of setting up 
and running Cleveland automatic screw ma- 
chine. Address Superintendent Gas Engine 
Department, Fuller & Johnson Mfg. Co., Madi- 
son, Wis. 








SITUATIONS WANTED 








Classification indicates present address of 
advertiser, nothing else. 


CANADA 
Machinist, age 25, married, night foreman 
in general repair shop, desires day position 
with possibilities for advancement. Box 561, 
AMERICAN MACHINIST. 
ILLINOIS 
First-class mechanical engineer, at present 
employed as master mechanic assistant, de- 
sires change: experienced also as draftsman: 
executive ability ; references. Box 589, Am. M. 
Mechanic, 38 years old, 20 years’ experi- 
ence as tool and die maker, heid position as 
foreman the last 2 years, wishes position 
with reliable firm: either tool room or manu- 
facturing department. Box 587, Am. Macu. 
Designer with 8 years’ experience in ma- 
chine tools, automatic and special machinery, 
conveyer, transmission, rolling mill machin- 
ery: college graduate with machine shop 
practice: can arrange interview if near Chi- 
cago. Box 588, AMERICAN MACHINIST. 
MASSACHUSETTS 
Mechanic, age 35, six years’ experience as 
foreman, superintendent and designer, good 
executive, 5 years in present position, desires 
change. Box 582, AMERICAN MACHINIST. 
Wauted—aA situation as mechanical super- 
intendent or works manager; I have execu- 
tive ability and practical mechanical experi- 
ence that will. meet the most exacting re 
quirements in all departments for the manu- 
facture of any class of mechanical goods and 
machinery. Address Box 519, AMER. MACH. 
MICHIGAN 
German designer of modern gas engines, 
age 2s. graduate by German polytechnic, 
wants position. W. Fromm, Owosso, Mich 
Mechanical structural man, eight years’ ex- 
perience in estimating, designing, construc- 
tion and general engineerng work, wishes pro- 
position tox 562, AMERICAN MACHINIST. 
MINNESOTA 
Chief draftsman, experienced, seeks posi- 
tion. Address Box 558, AMER. MACHINIST. 
NEW JERSEY 


Position to superintend the design and con- 
struction of special or automatic machinery 
and tools: 17 vears’ practical experience ; 
best reference. tox 569, Amer. MACHINIST. 

Are you looking for a first-class machinist 
of wide experience on cost reduction, one 
who ents the time by designing special tools 
and jigs: if so, address Box 580, Am. Macu, 

NEW YORK 

General foreman (34): executive, practical, 
natural ability. reliable: New York City sur- 
roundings: interview. Box 586, Am. Macn. 

Ilardener and temperer and case-hardener 
seeks position: 20 vears’ experience. Address 
“Hardener.” Box 584, AMERICAN MACHINIST. 

Gas engine designer desires change: wide 
experience in design and construction of heavy 
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duty engines; age 29; technical graduate. 
Box 552, AMERICAN MACHINIST. 

Mechanical engineer, wide general experi- 
ence, marine engines, valves, steam turbines 
and mill work, shop and office, technical 
graduate, desires change. Box 583, Am. MA. 

General foreman, middle aged; newest 
ideas; now employed; engineering work, elec- 
trical and general machinery; A-1; hustler; 
ean handle force with executive ability. Box 
578, AMERICAN MACHINIST. 

Foreman machinist with executive ability, 
wishes position; large experience in handling 
help: experienced on engines and machinery 
of all kinds; excellent references. Address 
“S. T.,” 5124 9th Ave., Brooklyn. 

Designer, graduate, 12 years’ experience, 
adding machinery, typewriters, fixtures, au- 
tomatic machinery, experimental design, in- 
ventive and practical, open for engagement. 
Address Box 577, AMERICAN MACHINIST. 

Mechanical engineer (27), thoroughly ex- 
perienced, besides four years’ practice as 
draftsman, two years as assistant master me- 
chanic, desires similar responsible position 
with smaller or medium size manufacturing 
concern or consulting engineer; references. 
Box 560, AMERICAN MACHINIT. 

By mechanical draftsman with 7 years’ ex- 
perience in machine design, light automatic 
machinery as well as rolling mills, hoisting, 
conveying, hydraulic machinery, automobile 
work and special machine tools; technical 
education, shop practice ; location immaterial ; 
interview if in or near New York. Box 559, 
AMERICAN MACHINIST. 

Position desired as superintendent or de- 
signer of special machinery, labor-saving de- 
vices, fixtures, tools, ete., with reliable firm; 
lirst-class uptodate practical man; technical 
education; good draftsman, executive abil- 
ity, resourceful, inventive; 10 years’ super- 
vising experience: age 31; salary $3000, _ 
585, AMERICAN MACHINIST. 


OHIO 

Machine designer and draftsman (32), of 
10 years’, practical experience on automatic 
und special machinery, tools, etc., desires po- 
sition: will work for moderate salary whcre 
there is a future for a live, energetic, capable 
man; location immaterial. Box 579, Am. Ma. 

Experienced superintendent, now employed, 
is open for change; expert on light and med- 
ium machinery, automobile work and sheet 
metal stamping; drafting room experience, 
and all-around factory man; American, 
strictly sober, honest and industrious: loca- 
tion, northern Ohio. Box 568, Am. Macn. 


WISCONSIN 


Foreman open for engagement; successful 
in increasing production and reducing costs 
of manufacturing; executive ability: expert 
jix designer, will go anywhere; references, 
tox 495, AMERICAN MACHINIST. 

Position wanted as a_ superintendent or 
general shop foreman in a large machinery 
manufacturing plant; I am 35 years of age, 
strictly sober and understand modern shop 
methods ; have had lots of experience’ in 
hand!ing men for over 14 years; understand 
designing Corliss engines, air compressors, 
ice machinery and tool and die work: will 
be ready to take position June 1: can give 
very best of references. Box 496. Au. Ma. 








FOR SALE 


For Sale—Working interest in modern ma- 
chine shop. Address “W,” Box 467, Am. Ma. 


For Sale—Interest or control in manufac- 
turing business; exceptional opportunity for 
manager or instrument maker. Box 516, 
AMERICAN MACHINIST. 








For Sale—42” Bullard boring mill in good 
conmetion. having been in service only three 

‘ars: send us your bill for the above. De- 
trolt Stoker Company, Detroit, Mich. 

For Sale—A complete Davis-Bournonville 
oxy-acetylene apparatus in first- class order; 
has been used about one year; can be seen 
at the Hartford Suspension Co., 150 Bay St., 
Jersey City, N. ‘ 


_ For sale or enein best equipped foundry 
in Kansas City: switch facilities; plenty of 
room; fine opening for right party. Address 
© E. Durham, Care Commerce Trust Com- 
pany, Kansas City, Mo. 

For Sale—-One Nash gas engine, 20 horse- 
power, two cylinder, for electric lighting, 
pumping or power: one Beaman & Smith hor- 
zontal boring mill: table 25 inches wide, 36 
inches long: will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar- 
atus. The ahove machines are in excellent 
condition, having been very little used. For 
further particulars and prices apply to Rider- 
gricscen Engine Co., 35 Warren St., New 
or 


the 
the 
rail 
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Model Foundry for Casting [ron—I 


For foundries that are designed to pro- 
duce small castings similar to t=ose used 
for pipe fittings, the blue ribbon doubt- 
less goes to the new foundry of the 
General Fire Extinguisher Company in 
Providence, R. I. The designing of the 
building and the details of its construc- 
tion and equipment are the result of the 
‘fforts of Henry A. Carpenter, foundries 
nanager of the company, assisted by 
Mr. Arnold, the foundry superintendent. 

The product of the foundry is the ells, 
tees, crosses, reducers, etc., that are used 
in erecting the company’s automatic 
sprinkling apparatus. These are made 
of cast iron, and the molds are put up, 
the castings shaken from them, to disap- 
pear down chutes, in such a systematic 
way, and. in such a continuous stream, 
that one familiar with the older foundry 
methods thinks he is in a magician’s 
house. 

Many thousands of castings are made 
every day and an idea of the amount of 
metal used can be obtained by a glance 
at the stock-yard and foundry buildings 
in Fig. 1. In the foreground are seen the 
piles of different grades of pig iron and 
in the background to the right is shown 
the coke. This picture was taken from 
the platform of a car, that was on the 
railroad track that runs alongside of the 


By E. F. Lake 








A foundry which uses 
machinery wherever possi- 
ble to efjecta saving in labor. 

Raw material is brought 
product 


unbroken 


in and finished 
taken 
stream which insures ra pid- 


out im an 
ity and economy. 
Continuous pouring, shak- 
ing out molds, cutting over 
and elevating sand, makes 
it possible to use the same 
sand several times a day. 




















yard. About three-fourths of the total 
length of the main foundry building is 
shown. 

The four-story wing to the right con- 
tains two cupolas, with space left for a 
third, as well as elevators and apparatus 
for handling the raw materials, and the 


ladle-drying oven. From the door, covered 
with a storm shed, down through the 
yard runs a track and the materials are 
loaded onto a car and run into the ele- 
vator. 

The lower or ground floor of the main 
foundry building is used for cutting over 
and mixing the molding and core sands 
and for separating the castings from the 
gates, sprues, and other scrap material 
and loading them into bucket cars for 
transferring to the cleaning room. This 
is an improvement over a similar foundry 
built by the Worthington Steam Pump 
Company, at Harrison, N. J., who placed 
this part of the foundry in the cellar so 
the molders would be on the ground floor 
and hence all of this material had to 
be hoisted out. 

Above this is the molding floor and 
here the molds are dumped onto grates 
so the sand will go through to the ground 
floor, while the castings are sent down 
chutes which will be described later. That 
the molding floor is light and cool, even 
though a continuous pouring of metal 
is going on, is shown by the numerous 
windows and on the side of 
the building. 

No castings are cleaned in this build- 
ing as it was considered best to do this 
in a separate building and thus not inter- 


ventilators 
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rupt the molders and core makers with 
the noise, dust, etc., that are always caused 
by cleaning castings. The castings are 
loaded into buckets that travel on an 
overhead track across an alley into an- 
other building. 


MACHINE-MOLDING FLOOR 


The main foundry floor is shown in 
Fig. 2. Here all of the molds are made 
on molding machines. This floor of the 
foundry has a partition about 7 feet high, 
running down the entire length of the 
foundry, except at each end where an 
opening of about 8 feet is left. On the 
other side of this partition are located the 
core rooms, ovens and a small depart- 
ment for doing the necessary hand mold- 


ing. 
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Fic. 3. Group OF CASTINGS SHOWING DIFFERENT KINDS MADE 

















To the extreme left of the halftone is 
shown a corner of the cupola, and above 
the gangway is shown the I-beam track 
on which the ladles of iron are conveyed 
to the different molder floors for pouring. 
In front of the cupolas and alongside the 
gangway are shown iron pig molds in 
which the excess metal is poured. These 
show white in the picture. 

On the right-hand side of this view are 
shown wooden boxes in which the cut 
over molding sand is conveyed up above 
the floor and can be dropped into the 
molds as the molder needs it. Between 
these and the molds are shown the grates 
on which the molds are shaken out. In 
the center of the grate, or rather, between 
two grates, is the top of the chute into 
which the castings are thrown. 

In this foundry even though hundreds 
of thousands of castings are turned out 
every day one does not see acres of 
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Fic. 4. SOME OF THE LARGER PATTERNS WITH HINGED CoRE BOXES 
FOR GREEN-SAND CORES 























June 9, 1910. 

















SETTING GREEN-SAND CORES 


Fic. 5. 


molds 
poured, as after a start is made in the 
morning, the pouring is kept up continu- 
ously all day, and Fig. 2 is a typical view 
of the foundry with several molders’ 
floors ready to be poured. This photo- 
graph was taken during the noon recess, 
when the cupolas plugged. The 


set up on the floor waiting to be 


were 


cupolas are again tapped as soon as work 
starts, and the molds poured, shaken out, 
and the castings sent to the floor below, 
up. 


as fast the molds are rammed 


as 


—— ee 


alee 4 a A 
Me 


> 
Loe 


Ce ee MO 





, | 
/ jf 
a 


is ay , 


_— 





¢ 
I++ 


AMERICAN MACHINIST 


soft enough to machine, tough enough to 
withstand hard usage and a water pres- 
sure, and be fine grained, with no blow 
holes or porous spots that might cause 
leakage. 

In Fig. 4 is shown one side of the foun- 
In these racks will be 


dry pattern room. 
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many of the patterns different kinds of 
flanges are required and these are shown 
on top of the rack. When a different 
flange is needed, all that is required is 
to remove three take the old 
flange off and put the other in its place 
and insert the 


screws, 


screws. 











Fic. 7 












Fic. 6. IN FRONT OF CuUPOL 


us round of operations continues until 
itting time at night. 


AND PATTERNS 


idea of the kind of work that is 
ng molded here is shown in the group 
castings in Fig. 3. These are ordered 
lots of several thousand at a time, 

of the smaller ones being ordered 
hundred thousand lots. Most of the 
rer castings are made with green-sand 
s. A first-class grade of iron is 
red for these castings as they must be 


CASTINGS 


An 


re- 


AS READY 








TO TAP THE IRON 
seen some of the larger patterns that 
are molded, while on the floor in front 


of the racks are shown the iron boxes in 
As 


seen, the two halves of the core 


which are made the green-sand cores. 
will be 
box are hinged together so that when the 
core is rammed up, it is only necessary 
to swing the upper half of the box out 
of the way and lift the core out. 

No shelves are required in this rack, as 
the molding-machine plate, on which the 
pattern is fastened, into the rack 
on cleats and forms shelf. On 


slides 


its own 





OVEN AND TRUCK USED 


N DRYING THE LADLES 


A plate with a tapped hole is located 
in the center of the green-sand 
they can be easily handled without 
breaking. A rod with a handle is screwed 
into this in order lift the and 
set them in the mold. In Fig. 5 a molder 
the 
green-sand 


cores 


so 


to cores 


is shown in act of lowering one of 


these cores into its core 


prints. 























Fic. 9. 
OVERHEAD RAILROAD 
In Fig. 6 is shown the front of the cup- 
olas as they are ready to tap the iron 
into the ladles. The iron is then turned 
from these large ladles into smaller ones, 
similar to the one shown in front of the 
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DUMPING MOLDS AND SHAKING OUT CASTINGS 


big ladle to the right. These are conveyed 
by means of the overhead track to the 
molders’ floor, where the metal is run in- 
to the pouring ladles. By this means a 
perfectly homogeneous mixture is ob- 
tained and a good iron in the casting. 
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Safety switches are used in the over- 
head track shown, so that it is impossible 
to run a ladle of hot iron off of the track 
and thus cause bad burns or more seri- 
ous accidents. At different points down 
through the foundry crossovers are in- 
serted between the two tracks so that the 
empty ladles can be brought back with- 
out going to the extreme end of the foun- 
dry. This also enables one ladle to be 
moved past another. 

An idea of the switches used can be 
obtained from the view of the overhead 
track to the extreme left of Fig. 6. Here 
the far end of the track goes to the back 
of the wing in which the cupolas are lo- 
cated, to pick up the freshly dried ladles 
from the oven that is beside it. The piece 
of track in the foreground of the top 
of the picture goes across the building 
into the hand-molders’ floor, for convey- 
ing the hot metals to them. 


LADLE OVEN AND SAND CONVEYERS 


In Fig. 7 is shown the ladle-drying 
oven, and the car on which the ladles are 
loaded and run into the oven. This car, 
as will be seen, is made of angle irons 
and has three floors. On the car are the 
hand ladles for pouring, while on a floor 
to the left of the car are seen the ladles 
that hang from the track, to convey the 
metal down the foundry. 

In Fig. 8 is shown the sand-conveying 
system. The sand is carried up through 
the wooden box from the floor below, 
where it is cut over and prepared for 
molding. The elevator in the wooden 
box supplies two molders with sand, as 
it is in the form of a Y, one branch pass- 
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10. Lower FLooR WHERE SAND Is CUT AND CASTINGS LOADED FOR REMOVAL TO CLEANING ROOM 
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ing to each side of the elevator. As soon 
as the molder places the flask on the 
molding machine he pulls the lever at the 
end of the chute. This lever opens the 
end of the chute and allows enough sand 
for making the mold to drop in the flask 
directly underneath. 


SHAKING OuT MOoLps 


When the molds are poured, they are 
dumped on the grates shown in Fig. 9, 
as soon as the castings solidify. This al- 
lows the sand to drop through to the 
lower floor to be recut. The castings 
with their gates and sprues, are then 
picked off the grate with an iron hook, 
and dropped into the top of an iron chute, 
that takes them to the lower floor, as 
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shown in the center of the picture. The 
mold bands and bottom boards are piled 
back by the machine for the machine op- 
erators’ use. To the right a helper is 
seen setting the cores and the hieroglyph- 
ics on the box show the way he keeps 
track of the number of molds put up. 

From these views it can be seen that 
the hot sand and hot castings are re- 
moved from the foundry as soon as the 
molds are cast. Thus, most of the heat, 
fog, gases, etc., that make it so dis- 
agreeable in many foundries when pour- 
ing off, are removed. Together with the 
good ventilation, this makes the foundry 
a comfortable place to work in, even 
though they are pouring castings the 
larger part of the day. 


1049 


GROUND FLOOR 


A view of the floor below the molders 
is shown in Fig. 10. In the upper part 
of the picture to the extreme left is 
shown the chute through which the sand 
comes that has been dumped into the 
grate above. Below it is shown the ma- 
chine that sand to make it 
ready for use. The iron 
chutes shown projecting from either side, 
at an angle of about 45 degrees, are the 
ones in which the molders put the cast- 
ings, as shown in Fig. 9. The man to the 
right has hold of the lever with which 
he opens the end of the chute and drops 
the castings on the floor when he is ready 
to load them. 


recuts the 
the molder’s 








Tensile Tests of Cast Iron 


The L. H. Goodnow Foundry Company, 
of Fitchburg, Mass., has just completed 
a contract for furnishing 30,000 solid 
shot castings for the United States War 
Department. 

These solid shot when finished are 20 
inches long, 3 inches in diameter, and 
weigh 20 pounds. A finished specimen is 
shown in the middle part of the accom- 
panying halftone illustration. They are 
used for target practice. 

The Government specifications are very 
rigid. The finished shot must be scund 
and free from cracks, sand flaws, honey- 
combs, or small holes indicating spongy 
metal or a want of soundness. From each 
heat or cast two test pieces must be pre- 
pared, taken from castings selected at 
random by the inspector. These test 
pieces are tested for tensile strength, and 
this strength must not be lower than a 
certain fixed standard. In this contract 
of the Goodnow Foundry Company the 
low limit for tensile strength was fixed 
originally at 25,000 pounds and was later 
aised to 27,000 pounds. 

Turning again to the halftone, at the 
left is seen a shot casting, from which the 
test piece has been cut. Below is the 
hollow mill used for cutting these test 
Pieces, and above at the right is a fin- 
ished test specimen. The diameter at the 
neck is 1.129 inches, or a section having 
an area of exactly one square inch. The 
thread on the end is 1'4x12. In passing 
it is interesting to note that each shot 
is cast point downward and with a very 
large sprue containing about five pounds 
of metal. 

The Olsen testing machine at the foun- 
iry was carefully calibrated with the 
arge testing machine at the Watertown 
\rsenal. Thus the reliability of the test- 
ng machine and its calibration were es- 
ablished. The machine was fitted with 








The way in which a prac- 
tical founder met contract 
specifications in the appli- 
cation of cast tron and the 


interesting results secured. 




















special holders having a ball-and-socket 
device to distribute the 

In completing this contract 37 
were made, and from each cast two test 
pieces were prepared and broken in the 
testing machine, under the supervision of 
a Government inspector. The load in 
pounds required to break each specimen 
is given in the accompanying table, in 
which each pair of test pieces com- 
prising an odd and its following 
numbered piece were from the same cast. 


stress. 


casts 


even 




















SHOT AND TEST PIECE 


The castings were machined all over, 
both on the body and base, and the iron 
showed a very fine grade of a medium 
steel-gray color, readily machined. 

The table of tests deserves considerable 
study. The first striking feature is the 
amount of load required to break the 
specimens. These loads will average 
about twice the load required for or- 
dinary cast iron. The second feature is 
the uniformity of the loads. While there 
are some below the average and 
above, yet the average is well maintained 
and the tests a praiseworthy uni- 
formity. The low tests are numbers 16, 
17, 53 and 56, giving respectively 27,000, 
26,200, 26,000 and 27,000 pounds per 
square inch tensile strength. These are 
about on the lower'limit as set by the 


others 


show 


specifications. The high tests are num- 
Load in Load in 

No. Pounds No. Pounds 
l S000 3S $6,500 
2 30,000 so 63.500 
$ $4,600 10 29 000 

i 32,100 11 39,000 
o 31,700 12 33,000 
6 31,500 13 : ' 33,000 
7 35,000 44 re 31,500 
8 35,100 Bay 32,500 
9 35 500 16 33,500 
10 38,000 17 31,500 
11 33.000 18 ‘7 OOO 
12 33.500 19 34,600 
13 30,800 50 34.800 
14 31.700 51 35,000 
15 33 500 52 34,800 
16 27.000 353 26,000 
17 26.200 54 35,000 
18 644.500 SF 35,000 
19 33.500 56 a : 27 000 
20 29 000 n7 a : 35,300 
21 SS .000 = SS 31,000 
22 CO RE OE ae eee 35,000 
23 30,000 60 35,700 
24 28 000 61 28 000 
25 i) Mi oc hescen ai 32,700 
26 it i ase: 30,500 
27 33.000 64 34,400 
28 35.000 65 34,500 
29 31.000 66 .sacee ee 
30 29 000 67 .... 36,000 
31 32.000 68 36,200 
32 06 (lO 34,500 
33 28.000 70 oe aE 31,400 
34 32,000 71 sence 35,000 
35 29,000 72 ... 30,000 
36 35,000 73 28 000 
37 5.000 74 31,500 


RECORD OF TENSILE TESTS. 
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German File Testing Machine 


In spite of the revolution produced in 
the manufacture of files by the adoption 
of file-cutting machines, the partisans of 
the old manufacturing method are still 
numerous, and even the mechanical pro- 
cess so closely imitates the primitive 
method that this branch of tool manufac- 
ture can be considercd as the most con- 
servative. 

According to the opinion held by most 
engineers it would be impossible to war- 
rant even an approximate uniformity in 
the quality of files, even those belong- 
ing to the same lot showing the most 
striking departures in regard to their 
hardness. This unsatisfactory state of 
affairs can be remedied by the use of a 
file-testing machine, a type of which has 
been recently designed by Messrs. De 


By Dr. Alfred Gradenwitz 
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A machine which enables 
a user o} files to test their 
quality and to quickly de- 
lermine the most desirable 
grade ) jor diffe rent kinds of 


work. 




















Fries & Company. This machine en- 
ables any file consumer to make sure 
that only suitable files are being used in 
his works. The tests made by the con- 
structors, moreover, yield instructive in- 
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Fic. 1. CHARACTERISTIC CuRVES OF FILES 


formation as to the behavior and possi- 
bilities of this indispensable tool. 

The fact that testing by- hand fails 
to give any reliable results as to the qual- 
ity of the file will be readily understood 
when it is considered that there can be 
no uniformity in the pressure exerted. 
This uniformity is insured by the test- 
ing machine of which a short description 
is given in the following: 


DESCRIPTION OF THE MACHINE 


The file to Be tested is fixed on a 
table (see Fig. 2) having a reciprocating 
motion between two slide rests, which 
are adjustable to files up to 470 milli- 
meters (19 inches) in length, while being 
provided with a device for adjusting the 
files absolutely parallel to its direction 
of motion. .In the case of especially 
heavy files a second chuck is provided. 

The files are tested on a rod one square 
inch in cross section, the number of 
inches filed off this rod as well as the 
number of strokes performed by the file 
and the time taken by this operation are 
read from a diagram. The file stroke, 
in the case of the usual tools, is 155 
millimeters (6.2 inches) in length, but 
can be shortened in the case of smaller 
files. As experience has shown the per- 
formance on the same side to be uni- 
form throughout the length of the file, 
it is obviously quite necessary to test the 
whole length of the tool. 

The testing rod, located on idlers, is 
thrown against the file by a uniform 
weight and attached by a chain. In order 
to avoid any increase in the effective 
weight of the chain, its free end is left 
hanging below the weight on the ground. 
During the backward course of the file 
the testing rod is withdrawn from it. 

The diagram is traced on a tape of 
ruled paper wound around a drum, the 
same as in a steam-engine indicator. The 
style is fixed on a rod moving in the di- 
rection of its length, which is so con- 
nected by a band chain with the testing 
rod as to cause the style to move in a 
direction parallel to the axis of the drum 
through the same amount as filed off the 
testing rod, and accordingly to record this 
amount. The paper drum is rotated by a 
clock work with each stroke of the file, 
so that each full rotation corresponds 
to 120,000 strokes. The displacement ot 
the style and the rotation of the paper 
drum thus yield a curve from which an 
accurate determination is obtained of the 
work performed by the file in each unit 
of time. A_ spherical weight on on 
file holder is applied against the back o! 
the file, in order to prevent any vibra 
tion. 

Messrs. De Fries & Company hav 
made comprehensive tests with this ma 
chine on files cut from given materials 
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The moment at which the file is worn out 
should, therefore, be included in the 
curve. If, for example, the test had been 
discontinued with a wear of 50 cubic 
inches, files 2 and 3 would have been 
considered as the most satisfactory. Nor 





is the price characteristic of the quality 
of a file, as 2, which had been turned 
out by the same factory as 4, was ac- 
tually considerably more expensive than 
the latter. 

Fig. 3 comprises the curves of the 
front and back (a and b) of different 
files. In none of the tools tested were 





the front and back found to be of uni- 
form quality. Curves 4a and 4b show 
to what amount these departures may 
rise. The back, in fact, showed a life 
three times as long as the front (60,000 
as against 180,000 strokes), while giving 





an output about 15 times as high (8 





Fic. 2. A GERMAN FILE-TESTING 
MACHINE 








for example, cast iron, wrought iron, 
steel, etc., using test rods of the same 
material. One of the special files hav- 
ing been fixed in position in the testing 
machine, the cast-iron rod was filed with 
5000 strokes, after which this rod was 
replaced by a wrought-iron rod, while the 
file itself was left in the machine, and 
the same process continued until 5000 
strokes had been filed by the rod on each 
of the testing rods. The curve then 
showed the cutting possibilities for each 





ietal. Similar tests were made on each 
of the files 

These comparative tests then showed 
those files which gave the most satisfac- 
tory results with soft steel to be fre- 
juently far less efficient in the case of 
cast iron or other materials, and vice 

rsa. Another result of these tests was 
that files that were ordered by the manu- 
facturer for a given metal would very 





f Metal Removed, 


rarely prove the most suitable and satis- - 
factory for the metal in question, which - 
warrants the inference that file manu fac- 
turers possess an insufficient knowledge . 
the best method of cutting files for a 
ven metal. A further result of these 
sts is the fact that files should always 
tested on the material in connection 
th which they are to be used, instead 
Yeing tested exclusively on cast iron, 
iccording to previous practice. 


ILLUSTRATIVE CURVES 





[he sets of curves represented in Fig. 
characteristic of five different files 
rve | is typical for a bad file with 
cutting speed and rapid wear, while 
es 3 and 5 are characteristic of me- 
m and good files respectively. Curves 
nd 4 are interesting insofar as they 
w thet higher cutting speeds are fre- 
ntly connected with a rapid wear, a 20 40 GO 30 100 120 140 160 180 200 220 240 260 280 300 390 340 360 390 400 
: life being of more importance for Strokes of the File in Thousands. Amer 
ing the possibilities of a given file. Fic. 3. CURVES FROM FRONT AND BACK OF F 
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against 125 cubic inches). No adequate 
explanation of this lack of uniformity 
can so far be given. The fact is possibly 
to be ascribed to different causes, such 
as a reduction in the sharpness of the 
cutting chisel, lack of uniformity in hard- 
ening, and the wear of the side previous- 
ly cut on its support. 

The curves strikingly illustrate the ne- 
cessity of mechanical testing. Though 
the differences observed between the best 
and the least satisfactory files are still 
considerable, all six files can be safely 
said to be quite efficient. The six files 
in question were made from crucible 
steel. 

A comparison of the curves will show 
the abruptness with which the cutting 
qualities are bound to cease. Most engi- 
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neers would be inclined to suppose a file 
to lose its sharpness gradually; however, 
the sudden deflection of the curves at 
their top into a horizontal line shows 
the cutting possibilities to relax practic- 
ally without any transition and to cease 
quite abruptly 

It should obviously be noted that the 
working conditions of the file on the 
testing machine, and in the workman’s 
hands respectively, are strikingly differ- 
ent. As in the former case, the pres- 
sure exerted on the sample always re- 
mains constant, no further effects can 
be obtained by an increase in the pres- 
sure as produced voluntarily by the 
workman. However, this uniformity of 
working conditions is quite indispensable 
for the sake of comparative tests. 
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The following points can be taken as 
characteristic of the behavior of files: 
The steeper the curve, the more favor- 
able is the performance of the file. On 
the other hand, the curve of a satisfac- 
tory file should be of proper length in 
order to show an adequate life. A curve 
ascending steeply in the beginning in 
order rapidly to pass into a horizontal 
line (thus indicating the fact of the file 
becoming blunt) is characteristic of a tool 
which, though being of sufficient sharp- 
ness, only shows an insufficient life. On 
the other hand, an extensive flat curve 
will characterize a file of insufficient 
sharpness though of sufficient life. 

The criterion of a satisfactory file thus 
seems to be in possessing a long and 
steep curve. 








Shop Secrets—Satisfied 


The shop secret is a peculiar institu- 
tion. Sometimes it is based on the idea 
that if the other fellow knew how we 
made our sausage stuffer, he might be a 
more vigorous competitor. The chances 
are, he is meeting our prices now, which 
indicates that he must be making them 
as cheaply as we are, so that his methods 
must be as good as ours even if different. 
And there are nine chances out of ten 
that we wouldn’t use his methods if we 
knew them, nor he ours, if he knew all 
about them. And the chances are that 
we all know all about the other fel- 
low’s way anyhow, and prefer our own. 

This method of ours has cost us a lot 
of money to develop. Meanwhile, the 
other fellow has been standing still and 
we've been getting all the business. But 
have we? 

Isn’t he still in the ring, wearing 
clothes as good as ours and didn’t we 
see him in his auto last Saturday at the 
ball game? Then somebody must have 
told him our way, because no one else 
could have thought of it. 

Shop secrets are largely creatures of 
the imagination unless in a business so 
small that one man can do all the work 
and use all the secret methods. 

When a workman leaves our shop, no 
matter what the reason, he carries in his 
head some of our ideas and methods. He 
can’t help it. Some men carry more than 
others, some can impart more than others, 
but it doesn’t do to fool yourself, as 
some do, into believing that the average 
workman wouldn’t know an idea if he 
met it face to face. Don’t get the idea 
that all the brains of any establishment 
are in the office, no matter who says so. 
If they were, there wouldn’t be nearly 
so many successful businesses as there 
are today. 

I was in a large shop recently and saw 
a new material being used for a certain 
part of a well known machine. “Sh! 
not a word. we aren’t advertising that. 


By John R. Godfrey 








Shop secrets are very 
largely imaginary advanta- 
ges because good men do 
not stay in one shop forever. 
And the satisfied customer 
ts the only kind that really 


pays. 




















The other fellow will catch on soon 
enough.” 

Strangely enough, I saw the same thing 
in the other fellow’s shop the next day— 
said they had been using it for some 
time. The other fellow had caught on, 
but I wonder which one was first. 

So I’ve come to this conclusion. When 
you get a new scheme, build a new ma- 
chine or do something worth while, 
don’t try to be over modest. Talk about 
it; let others talk about it—and use it 
after been talked about with your 
name hitched on to it. 

I can name several types of machines 
which are today known by the names 
of men who do not claim to be the in- 
ventors. These men simply saw the pos- 
sibilities of these machines, built them, 
talked about them and made other people 
talk, and they bear their names as long 
as they are used. And many users never 
heard of the original makers. If they 
had not been so backward in proclaiming 
their wares, it would have been a differ- 
ent story. 


it’s 


SATISFIED CUSTOMERS ARE Goop 


CUSTOMERS 


ONLY 


The old idea that if you could sell a 
machine to a man it was up to him to 
make it go, has gone by and it is well. 

I know that some of my friends who 
have been stung with unreasonable cus- 


Customers 


tomers will wince a bit. But all the 
same, it is better to spend good money 
to make a machine go or even take it 
out, than to let him keep it and not make 
it go right. 

A machine in the hands of a dissatis- 
fied customer is always lying in wait to 
stab you in the back, and you never know 
when it happens. 

Either make it go to his satisfaction 
or don’t let him keep it at any price. You 
can’t afford to. 

In this connection I know of one case 
where a builder goes so far as to take 
prospective customers to other shops in 
the town, building the same line of tools. 
After showing them their machines and 
their methods, they often carry the pros- 
pect to another shop and turn him loose, 
especially if he hesitates on placing an 
order. They want him to see the others 
and make his own selection. This may 
seem to be taking unnecessary chances in 
losing a sale, but it hasn’t often worked 
out that way. 

They very naturally tell him all the 
good points about their machine before 
they turn him loose, but they do not want 
him to buy a Jones and then tell every- 
one he wishes he had bought a Brown 
It’s better to miss a sale once in a while 
than to have customers who are not whol- 
ly satisfied. 








J. T. Doan, in an address before t! 
National Machine Tool Builders Associ 
tion, gave these examples of the varyin 
import duties upon machine tools whe 
shipped into some of the leading cou: 
tries. The figures are approximate an 
apply to the shipment of a 14- or 16-in 


lathe, weighing approximately, 18 
pounds: 

Pe ciiessuewaste ebatobwekwenen ae 
DORN, sicily ick cw pe mete eink heen ake os 
ee Pere eer 24 
DOTNET sca sc carascaeuenaes 44) 
DT: sxcctiwinssee6ee hone dace nan awe 14 
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Making Gun Stocks and Receivers 


In an earlier article on the methods 
employed by the Hopkins & Allen Arms 
Company, Norwich, Conn., a number of 
illustrations were presented, showing the 
processes followed by this concern in 
the production of shot-gun barrels. The 
present article will be devoted to some of 
the methods utilized at the Hopkins & 
Allen plant in making gun stocks and 
frames or receivers. 


THE STOCK TURNING DEPARTMENT 


Two views in the stock department are 
presented in Figs. 1 and 2. Two grades 
of wood are used here, American black 
walnut and English walnut, respectively. 
The blocks for the stocks are cut out 
on the band saw approximately to size 
and shape and then in the lathes shown 
in Fig. 2 are turned to correct form. 
One of these stocks about finished will 
be seen in the first machine in the half- 
tone with the master stock to which it 
is turned in the upper part of the lathe. 
The stock turners operate with a master 
stock made of iron against which a guide 
wheel of the same diameter as the cutter 
head is constantly held during the turn- 
ing operation, the result being that the 


By Frank A. Stanley 








How the Hopkins & Allen 
gun stocks are turned and 
finished and the receivers 
machined for their various 
parts. 

The manujacturing equip- 
ment includes stock turners, 
and inletters, milling ma- 
chines and fixtures for re- 
special multiple- 
spindle machines jor jorm- 
ing peculiar operations on 
the receivers with the aid of 
ingeniously designed hold- 
ing attachments. 


cevvers, 




















outline of the model is accurately re- 
produced in the wood stock. 
The controlling wheel, which bears 


against the iron stock is visible at the 
upper part of the frame and a portion of 
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ROTARY INLETTING MACHINES FOR SHOT-GUN 





AND 


the cutter head which machines the wood 
stocks to the same contour will be seen 
below and to the rear of the work. 


INLETTING MACHINES 


The machines in Fig. 1 are known as 
rotary inletting machines and are used 
in making various cuts in gun _ stocks, 
shaping revolver butts, etc. As will be 
noticed, the heads with the routing tools 
and the pilots are carried on rails swing- 
ing about a central pivot in the form of 
a turret, which is secured when rotated 
to position, by a lock-bolt in the column 
to the left. The table carrying the work 
is really a removable fixture which is 
mounted on trunnions to admit of angu- 
lar adjustment in the vertical plane, thus 
providing for sloping cuts, and it carries 
an indexing guide block or former for 
the different sets of tools on the turret. 

With this arrangement the operator, af- 
ter setting his stock in place, can very 
readily swing one tool after another to 
position, take the cut, index for the next 
cut and As he pulls down each 
cutter head to working position, a spring 
latch on the face of the slide engages 
with a stop on the face of the saddle and 
holds the cutter down to the required 


so on. 





RIFLE Stocks 
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level, thus making it unnecessary for him 
to keep one hand on the vertical lever 
during the cut. 


ROUTING TooLs 


A number of gun stocks showing a few 
of the inletting cuts which are required, 


are illustrated in Fig. 1, and the sketch, 
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tions that they will assemble in the frame 
just as they come from the machine. 
The names of these parts as referred to 
in the halftone by numbers are as fol- 
lows: (1) frame forging; (2) frame 
with lug, water table, sides and recoil 
plate cuts made; (3) frame with exten- 
sion, top lever, and top lever spring cuts 








Fig. 3, shows a typical routing cutter as 
used in these machines 

This tool is made with a single keen 
cutting lip, which is formed on a body 
with eccentric shank, in this case the 
degree of eccentricity being 1/32 inch, 
giving a maximum throw of cutter edge 
of 1/16 inch. The tool is held in an 
eccentric sleeve in a concentric hole in 
the spindle, so that by turning the tool 
in its holder any required amount of 


eccentricity from zero to inch may be 





i : r, \ 
; 
1 a » # =F, 
Fic. 3. ROUTING CUTTER FOR GUN 
STOCKS 


obtained, thus giving the cutter edge the 

necessary clearance in operation, and 

So permitting it to cut slots in one pass 

to any required width within the total 

range of the eccentric cutting edge. 
RECEIVER PARTS 


The receiver and parts for a Hopkins 
& Allen double barrel, hammer gun are 
illustrated in Fig. 4, where the receiver 
body or frame itself and the members 
which it carries when finished, are shown 
in both rough and completed condition. 
The side plates and other parts are held 
so close to gage in the machining opera- 
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HopKINs & ALLEN GUN-STOCK TURNING DEPARTMENT 
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ing and finished trigger plate; (17) right 
and left side plates showing action. 


SoME MILLING FIXTURES FOR RECEIVERS 


Some single-gun receiver-milling fix- 
tures are represented in Figs. 5, 6 and 
7; these being of the same general form 
as used for the double-gun receiver 
shown in detail in Fig. 4. In milling this 
piece from the rough drop forging, the 
work goes first to a machine where a cut 
is taken crosswise with form cutters and 
the contour brought out correctly. The 
fixture in Fig. 5 mills what is known as 
the lug slot, which receives the lug on 
the barrel, and owWing to its importance, 
it is used in subsequent operations as the 
locating point for the work. In Fig. 6 
this forging is shown located by this lug 
slot upon a tongue in the fixture, while 
another slot is being cut directly oppo- 
site. The forging while guided sidewise 
by the tongue, is wedged up from un- 
derneath against a stop on the fixture 
and is steadied by set screws at either 
side. A swinging clamp near the top 
of the fixture grips the body of the re- 
ceiver during the operations in both Figs 
5 and 6, and thus adds to the rigidity 
of the piece during the taking of the cut 

Fig. 7 illustrates a pair of form cutters 
set up for milling the sides of the re- 
ceivers, two forgings being held at a 
time in the double fixture while they are 
passed under the cutters. The genera! 
form of the work in these three views 

















Fic. 4. GuN RECEIVER AND VARIOUS PARTS IN ROUGH FORGING AND FINISHED 


made; (4) frame finished; (5) frame 
with parts assembled as they come from 
machines; (6) tumbler blank and fin- 
ished tumbler; (7) right and left ham- 
mers; (8) bridle forging, R. and L.; 
(9) bridle finished, R. and L.; (10) trig- 
ger blanks and finished triggers; (11) 
mainspring seats; (12) fore-end forging 
and finished fore-end; (13) sears, right 
and left; (14) side plates, right and 
left, finished from punching; (15) main- 
spring followers; (16) trigger plate forg- 


and the method of mounting upon the 
Brown & Sharpe millers will be obvious 
upon inspection of the engravings. 

Another operation on the single re- 
ceiver is illustrated in Fig. 8, where the 
Pratt & Whitney profiler is shown set up 
for taking a forming cut along the edge 
of the receiver forging. 


A HoriZontTAL DRILLING MACHINE 


The horizontal multiple-spindle turret 
machine in Fig. 9 is equipped with a 
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Fic. 5. Mittinc Luc Cut ON SINGLE-GUN FRAME 


variety of special holding fixtures by 
means of which different gun parts are 
secured while being operated upon by 
various tools carried in the spindles. The 
latter are mounted in a horizontal rotat- 
ing carrier and as each spindle is in- 
dexed into operative position, a clutch 
upon its rear end is engaged by the driv- 
ing clutch at the left, which runs con- 
tinuously, the spindles themselves re- 
maining stationary except when brought 
one by one into working position. 

One of the most interesting operations 
accomplished here is the machining of a 
curved seat forming the female member 
of the locking joint for the double-barrel 
gun. The male member of this joint 
known as a “doll’s head” is formed up- 
on a projection of the rib which extends 
long the barrels and its general shape 
is shown in Fig. 10 and at A, Fig. 11. 
This “doll’s head” looked at in plan 
view is approximately circular in form, 
while viewed from the side it has a curve 
ing outline, the arc of curvature being 
struck from the center about which the 
barrels pivot when opening or closing 
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EIGHT-SPINDLE ROTARY DRILLING MACHINE OPERATING ON 
DOUBLE-GUN RECEIVERS 












7. MILLING SIDES OF RECEIVERS AND REINFORCED BREECHES 











Fic. 8. PrRoFILING EpGE OF RECEIVER 





— SL) 





1056 


the gun. To receive this member, the 
seat must be similarly curved, but to 
insure a perfectly tight joint which will 
tend as the joint is closed to draw the 
barrels back as firmly as possible, the 
arc or curve in the seat is struck from 
a center very slightly off from the pivot- 
al center about which the gun breaks 
open or closes. Most mechanics would 
consider the drilling of a hole around a 
curve an exceedingly awkward undertak- 
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Fic. 10. Hopkins & ALLEN 12-GAGE 
DOUBLE GUN, SHOWING “DOLLS 
HEAD” JOINT 


ing; with the tools used in the machine 
in Fig. 9 it is a simple matter. 


MAKING A HOLE ON A CURVE 


The gun frame or receiver, is held 
for the operation as shown at B in a fix- 
ture C, pivoted to obtain the proper ra- 
dius, and first a twist drill in one of the 
spindles is run in with the work set at 
the proper angle so that the drill follows 
a course which in respect to the “bent” 
hole to be produced might be compared 
to the chord of an arc. Following this 
the hole is opened out somewhat by tools 
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Fic. 11. Sip—E View oF DouBLE GUN 


SHOWING “DOLLS HEAD” JOINT 


in other spindles and then a spherical- 
end mill with a small shank is employed 
in another spindle, the work in this case 
being fed to the mill by swinging the 
fixture about its center. In this way a 
curved path is followed, the radius of 
which is correct so that when the gun 
is later assembled, a tight, drawing fit 
will be assured in the joint. 

The holes drilled directly into the 
receiver are put in with tools guided by 
bushings in the leaf D, which in Fig. 9 
is shown swung up out of the way to 
allow the spherical-end mill to cut the 
curved seat. The handle by which the 
fixture is operated will be seen at E. 
The work is plainly shown in the open 
fixture and a finished receiver will be 
noticed on the cross slide which carries 
the fixture. 


FACE GRINDING MACHINES 


The row of machines in Fig. 12 are 
used in connection with Walker magnetic 
chucks for grinding the surfaces of a 
variety of thin, flat gun and revolver 
parts, such as triggers, side plates, ham- 
mers, etc. In the illustration the chucks 
shown are mounted on trunnions so that 
they can be tilted to receive the work 
and then returned to the wheel. The 
wheel used is of the ring type. 














Fic. 12. GRINDING SMALL PARTS ON 
MAGNETIC CHUCK 
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Approximate Formula for 
Angles of Screw Threads 


By S. PEASE 








In working a thread-milling machine it 
is necessary to calculate the angle of the 
thread (or helix angle) at the pitch-line 
diameter in order that the cutter head 
may be set over to the correct inclination. 
This is usually done by calculating the 
tangent of the angle from the formula 


Lead of screw 
3-1416 X pitch diameter 








Tangent of angle = 
and then getting the angle from the table 
of tangents. Where such tables are not 
at hand, the following formula will be 
found to give accurate results in practice 
for any angle of thread up to about 13- 
degree angle, or for ratios of pitch to 
diameter of less than 3 to 4. These limits 
cover the great majority of cases met 
with in thread-milling machine practice 
and the formula is 


Angle of thread in minutes = 1080 X 


!Lead oj screw 
Pitch diameter 


The results up to 13 degrees as above 
are always accurate within 4 or 5 min- 
utes, which is nearer than it is possible or 
necessary to set the cutter head. 

The time saved in calculating is con- 
siderable and I always use this formula 
in preference to the true one. 

To show the accuracy of the formula I 
take 3 examples: 

(1) A worm 2-inch pitch diameter 1- 
inch pitch by true formula tangent of 
angle = = = 0.1501. 

3-1416 X 2 
Angle 9 degrees 3 minutes; 
by approximate formula angle — 1080 
14 = 540 minutes — 9 degrees. 

Here the error is 3 minutes, i.e., 0.05 of 
a degree. 

(2) A worm 3-inch pitch, 4-inch diam- 
eter by true formula, tan. of angle 


— - 
3.1416 x 4 0.2387. 
Angle 13 degrees 26 minutes; 
80X 3 
by approximate formula, angle 1o% = 3 


= 810 minutes 13 degrees 30 minutes. 
Error 4 minutes. 
(3) Worm ™-inch pitch 2% inches 
diameter by true formula, tan. angle = 
0.5 - 
Sak as 0.0637. 
Angle — 3 degrees 39 minutes; 


by approximate formula, angle — 1080" 


=216 minutes — 3 degrees 36 minutes. 

Error 3 minutes. 

A comparison of the time taken with 
both formulas will prove the value of the 
above as a time saver. The great thing 
to remember is, don’t use the formula 
for angles above 13 degrees. 
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Design of Ball Thrust Bearings 


Much ingenuity has been expended in 
ie design of ball bearings in general; 
ie thrust type has come in for its due 
lare. 

Much ingenuity, possibly even more, 

is been expended in analysis of the ball 

rust bearing; unfortunately, most is 
xpended to prove or disprove a pre- 
conceived theory rather than confined to 
a dispassionate dealing with actual condi- 
tions. 

On page 651, under the caption “De- 
sign of Ball Thrust Bearings,” it is ap- 
parently clearly proved that the use of 
a spherical seat cannot and does not ful- 
fil its intended purpose of evenly dis- 
tributing the load over the whole circle 
of balls. It is true that this is somewhat 
softened down by admitting that “the 
purpose will be gained sometimes” under 
certain conditions. 

In Fig. 1 the sketch used to prove this 





By Henry Hess * 
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The way in which the sur- 
jace forming the seat or ball 
race affects the efficiency 
and lije of a ball bearing 

Various designs and points 
concerning them. 




















ball at one side will receive the entire 
load. 

Fig. 4 shows a spherical seat with the 
parts as they should be, not as they were 
wrongly shown in the reproduced Fig. 1. 
The flat ball race should fit the shaft; 
the spherical ball race should be bored 
to clear the shaft; the stationary seat 
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DIAGRAMS IN CONNECTION WITH DESIGN OF BALL-THRUST WASHERS 


contention is reproduced. It is stated 
and clearly proved that when the ball 
at one side is heavily loaded by large P 
and the opposite ball lightly loaded by 
small p, that these two loads will not 
be equalized. No fault can be found 
with the statement nor the proof, beyond 
two fundamental ones: (a) Ball bear- 
ings do not start out with a heavy load 
on one side and a light one on the other; 
(b) It is not the function of the spherical 
sea! to equalize unequal loads, but to 
Prevent their formation. 

g. 2 shows a thrust bearing without 
as herical seat. There is absolute paral- 
lel nm between the various supporting 
sur ices. The load acts centrally through 
the shaft. Each ball will bear an equal 
sh of the load. 

. 3 shows in an exaggerated way the 
Cor tion of affairs when the surfacing 
of ec stationary support is not square 
wit the shaft axis. It is clear that the 


sident, Hess-Bright Manufacturing Com- 


should clear the shaft. There can be no 
question about the even distribution over 
all of the balls of any load acting cen- 
trally through the shaft. 

In Fig. 5, the stationary seat is shown 
out of square with the shaft; the one 
ball-bearing race is provided with a 
spherical lower face that fits into a cor- 
respondingly cupped washer; this latter 
is free to move transversely on the sta- 
tionary seat. It is clear that the paral- 
lelism between the ball races is main- 
tained. In Fig. 3 that parallelism was 
lost. As the only difference between the 
two arrangements is the interpolation of 
the spherical seat it is clear that the lat- 
ter fulfils its intended function of com- 
pensating for lack of parallelism and se- 
curing the same even load distribution 
that attends parallelism of the various 
surfaces. 

Fig. 6 illustrates the condition when 
the spherical seat of the lower ball-bear- 
ing race is supported without the inter- 
position of a cupped washer, but when the 


cup is formed directly in the housing. 
Again, there will be no disturbance in 
the equality of load distribution on the 
balls, provided that the center of the 
spherical cup coincides with the center 
from which the spherical race surface is 
struck. With this construction there will 
be no disturbance if the shaft is out of 
alinement in such way that its axis passes 
through the center of the spherical seat. 
This arrangement is widely used on cen- 
trifugal machines, such as sugar extrac- 
tors, etc., in which the bowl is carried on 
a shaft whose weight is carried on a ball 
thrust and whose shaft is free to swing 
around a center that is the center of the 
compensating spherical seat. 

Fig. 7 shows the condition that results 
when the spherical-seated race is not free 
to move transversely with reference to 
this shaft, as in Mr. Rennerfelt’s errone- 
ous design, Fig. 1, and when the center 
of this and the center of the spherical 
seat in the housing do not coincide. All 
parts cramp more or less seriously, de- 
pending upon the amount of the inaccur- 
acy. 

But if the spherical-seated race is free 
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of the shaft as in Fig. 8, and as it should 
be, it can and will move crosswise to its 
seat. This presupposes that the balls 
roll on flat tracks, as shown. Actually, 
where large carrying capacity is required, 
both ball tracks must be grooved to a 
curvature but slightly larger than that of 
the balls. As such grooves will not per- 
mit of the crosswise movement of the one 
race with relation to the other, the ar- 
rangement of Fig. 5 with the separate 
cupped spherical washer should be em- 
ployed whenever it is difficult or unduly 
costly to secure exact parallelism of all 
surfaces and exact coincidence of the 
concave and convex-spherical seat cen- 
ters. 

In Fig. 9 is illustrated 
bearing as made by the Hess-Bright 
Manufacturing Company, that, in one 
unit handling whole, comprises the two 
ground races, the balls, the lower race 
with its spherical seat and the spherical- 
ly cupped compensating washer, all held 
together by a surrounding sheet-steel 
cage. The same combination, minus the 
cupped washer and the cage, is shown as 
Fig. 10. 


a ball-thrust 
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Results Obtained in Cutting up Stee 


Much progress has been made in recent 
years in the cutting up of materials in 
shapes that are suitable for machining in 
various wavs; especially is this so when 
cutting steel of various grades. The ma- 
chinery that is used for this purpose 
has been greatly improved and results 
are now obtained that would have been 
considered truly remarkable but a short 
time ago. 

The George Gorton Machine Company, 
of Racine, Wis., recently placed an im- 
proved 2B cutting-off machine on the 
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A series o} tests conducted 
on a recent type oj cutting- 
off machine with various 
grade S o} steel. 

Tests show marked ad- 
vance in construction of 
culting-of} machines. 
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testing floor, and ran it for several days 
on 6-inch round steel bars of 30-point 
carbon, in order to get some absolute 
data on the work that the machine was 
capable of doing. This machine is shown 
in Fig. 1, at the instant that the cutters 
had severed the end of the bar. The 
pyramid to the right of the machine shows 
28 6-inch round, 30-point carbon-steel 
gear blanks that were severed in exactly 
one hour with one man and a helper 
to operate the machine. It was clearly 
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Fic. 2. Disks OF 30-POINT CARBON STEEI 
6 INCHES DIAMETER. TWENTY- 
GHT CuT IN ONE Hour 








DRIVING GEAR AND CUTTER 


Fic. 3. 
demonstrated that on this quality of 
stock, which is fairly hard, short pieces, 
say from 1 to 6 inches in length, the 
above rate could be maintained for hours 
on 6-inch bars if they were used in 18- 
or 20-foot lengths. This would give quite 
a quantity of short cyts and only a mini- 
mum amount of time would be con- 
stock 


sumed in placing bars on the 


carriage. 


Motor Drive 


The machine was driven by a 20-horse- 
power, 2 to 1, variable-speed motor, op- 
erating on 220 volts direct current. This 
motor is shown on top of the machine 
and directly connected to it. The chip 
pan shown in front of the machine is 
1'.x3 feet 8 inches deep. The accumu- 
lation of chips therein represents about 
three hours’ work. 

When producing the above output 
the cutters were operating at 75 feet per 
minute. This is by no means an extreme- 
ly high speed, as with the motor equip- 
ment shown, the cutters may be operated 
at any speed between 40 and 100 feet 
per minute. 


CUTTING TIME 


The feeding in of the stock bar and 
clamping it ready for a new cut requires 
but four or five seconds; hence, there is 
practically no loss of time in measuring 
off the desired length. The desired length 
is measured with the arrangement shown 
at the rear of the stock carriage. 

On the basis of 28 cuts per hour, as 
obtained above, the cutter blade must ac- 
tually sever each piece in approximately 
75 seconds; the balance of the time be- 
ing consumed in returning the carriage 
by power, clamping the bar, etc. 

Bars have been repeatedly cut like the 
above, namely, 6-inch round 30-point 
carbon steel in 45 seconds, without dam- 
age in any way to the cutters or the 
machine. When operating on extremely 
soft stock, that is, from 10- to 15-point 
carbon steel, a time limit of 1 minutes 
would be the maximum per cut on 6-inch 
stock. 


SPECIFICATIONS BEATEN 


On a machine of this type that was re- 
cently sent out, it was specified that 1 











Fic. 4. Disks Cut WHEN MAKING CHI! 
IN Fic. 6. FIVE AND ONE-HALI 
INCHES DIAMETER 
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should cut extremely soft stock, per day 
of 10 hours, 270 pieces of 3-inch round, 
240 pieces of 4-inch, 210 pieces «'2-incen, 
190 pieces 5-inch, 165 pieces 5! .-inch, 
and 150 pieces of 6-inch round stock. 

In testing the machine two men op- 
erated it and one man removed the stock 
that had been severed. A crane was also 
used to keep the machine supplied with 
bars, which were from 18 to 24 feet long. 
It might be mentioned here that it re- 
guired the constant service of the crane 
o do this. The length of cuts were from 
2 to 4 feet, and the number of cuts per 


10 hours included the time necessary 
to change cutters when they became 


dull. 

These requirements were not extraor- 
dinary, and exclusive of the time required 
to change cutters, it was found that on 
some this stock the specified 
number of cuts could be almost doubled, 
when working under the most favorable 
conditions with a trained gang to operate 
the machine. Thus it would not be diffi- 
cult to produce the required number of 
cuts under actual working conditions. 


sizes of 


SAMPLE CUTS 


In Fig. 2 is shown one of the 30-point 
in diameter, 
One 


carbon-stee! disks, 6 inches 
that 
cf the success of this fast cutting is the 
chatter or 


was cut in 45 seconds. secret 


absolute elimination of vibra- 
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Fic. 5. CuHips MADE WHEN CUTTING 17- Fic. 6. CHips MApE WHEN CuTTING 90- 
POINT CARBON STEEL POINT CARBON SPECIAL STEEL 


tion in ary portion of the machine. The 
main factor in removing this chatter and 
vibration is the extremely large gear 
wheel that is used for the drive, and the 
cutter in the center of 
This gear wheel 


locating of the 
the hub of this wheel. 
and cutter are shown in Fig. 3. 

In Fig. 4 is shown a 17-point carbon, 
5'.-inch round steel disk that was cut on 
this machine in 1 minutes, or 75 sec- 
onds. In Fig. 5 will be 
that were made in making this cut. 
inch under the chips 
comparative largest of 
measuring 5/16 
about 3/32 inch 


chips 
The 
their 
them 
and 


seen the 
rule shows 
size, the 
inch on the face 
thick. 


HARD STEEL CHIPs 

were made 
hard steel of 
a special composition that was used for 
gear stock. The bar was 5 inches in di- 
ameter and 90-point carbon. 


The chips shown in Fig. 
when cutting on extremely) 


The cut was 
made in five minutes, which is about the 
maximum speed that could be obtained 
on that hard and tough steel. 
The largest of these chips measured '4 
inch on the face and was about 1/16 inch 
thick. That the chips were red hot when 
leaving the cutter is shown by the tem- 
per that they obtained fall- 
ing into the cooling liquid and quench- 
ing. 


extremels 


color from 








Tools for Telephone Parts 


The accusipanying halftones illustrate a 
milling fixture and a number of drill jigs 


used in manufacturing telephone parts. 
In Fig. 1 is shown a fixture used for 
holding the receiver cups while milling 


off the ends of the cores of the coils as 
at A. The distance between the 
face of the cup and the end of the coils 
accurate to within a couple of thous- 
indths of an inch, therefore this opera- 
tion is done after the different parts are 
sembled to get the desired result. This 
rk is done on a Whitney hand milling 
chine. The piece is held in the fixture 
means of pointed screws which enter 
hole in the stem of the cup as shown 

68 and clamp it in position. 


shown 


Superintendent, American Automatic Tele- 
Companys 











FIXTURE FOR MILLING TELEPHONI 
RECEIVER Cups 


By W. F. Hoftman* 


In Fig. 2 the drill jig at C is for relay 
armature C’; the general construction of 
this jig will be readily understood. At 
DEF is shown a group of jigs used 
for drilling fiber and rubber terminal 
blocks; D showing a jig partly opened, 
with a fiber block D’ in position. E is the 
same kind of a jig with a fiber 
block D’ in position ready for drilling. F 
is the type of jig, drill 
guide holes are put through the lid to the 


closed, 


same only the 


The lid 
This type 
limits of 


exact size and are not bushed. 
and hardened. 


of jig is satisfactory 


is of tool steel 
where the 
accuracy are not very close. 

The jig for drilling the holes in the re- 
ceiver hook G’ is shown at G. It is very 
simple in construction, yet efficient. A box 
jig is shown at H for drilling the holes 
in piece H’. With the this 
last jig, very little trouble is experienced 


in keeping these jigs clear of chips and 


exception of 


dirt, owing to their open construction. 
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New Cincinnati Planer Shops 


The latest addition to Oakley colony 
of Cincinnati manufacturers is the Cin- 
cinnati Planer Company, a general view 
of its shop being shown herewith. 

A careful examination of this view will 
reveal many interesting things. The high 
central bay is tapped by a monitor sky- 
light running the entire length of the 
shop, while each side of this, from the 
monitor roof to the top of the side bays, 
is a continuous glass skylight set at an 
angle of about 20 degrees and shedding 
a flood of light into the central bay. In 
addition to all this, the walls of the side 
bays have a very large proportion of 
glass. As clearly shown by the illustra- 
tion, this gives a remarkably good distri- 
bution of light. 

At the further end of the shop and just 
outside the door, is the casting storage, 
which is served by a crane running cross- 
wise of the building. This takes castings 
from a car which can be run up a spur 
track outside at the left, the whole length 
of the shop. 

Castings enter at the further door and 
are at once taken in hand for the first 
operation. If planing, they go to the 
left, unless it is work for the large planer 
seen at the extreme right of the central 
bay. If turning, to the right-hand corner, 
which contains the lathe department and 
handles the chucking and turning work. 

As the parts progress toward comple- 
tion they go to be assembled in their 
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A new shop, part of the Oakley 
colony, with admirable distribu- 
tion of light and having a depart- 
mental arrangement designed to 
handle product wath the least lost 
motion, 

Some of the interesting -methods 
used am building planers 




















proper departments. The small planers 
are assembled at the left while the larger 
sizes are kept at the right and the very 
large machines in the center, to be 
handled by the large crane. Smaller 
cranes serve the side bays. Completed 
machines are loaded into the cars which 
come right into the shop on another spur, 
as shown. 

POWER DISTRIBUTION 
distributed by the group 
drive system, with motors of various 
sizes. These motors are mounted on 
hollow concrete stands, as can be seen, 


Power is 


getting them up out of the way and 
yet being much more get-at-able for 
attention and repair, than as though 


they were located on the girders above. 
Sections of shafting on both sides of the 
end of the bay next the foreground are 


LY 
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for testing or “running off” planers of va- 
rious sizes; the small ones being at the 
left as before noted. 

It will be noted that the large planer at 
the extreme end of the bay sets at quite 
an angle. Another large planer is to go 
in this side of it, and will be set at a 
lesser angle to the bay. This is the 
method used in setting up screw ma- 
chines to allow the bars of stock to be 
handled in a shorter space and is for ex- 
actly the same reason. 

The heavy tools such as horizontal bor- 
ing machines and radial drills are located 
in about the center at the left. On the 
right, not shown in the engraving, is an 
extension on the side bay for a distribut- 
ing tool and stock room. The wash room, 
lockers and toilets are also on this side 
and just beyond the tool crib. 

The artificial lighting is by the vacuum 
electric light, and gives excellent distri- 
bution in spite of being so high in order 
to clear the cranes. 

All power comes from a central station 
which will supply the colony. This serv- 
ice includes electric current for power 
and lighting, hot water for heating and 
washing, cold water for drinking as well 
as for washing, and compressed air. The 
sanitary drinking fountains, without cups, 
are provided throughout the shop. 

The floors are made up with a founda- 
tion of 6 inches of cinders, an 8-inch 
covering of concrete in whic «ak sleep- 
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rs are embedded. Next a tar coating is 
ut over the concrete and an oak floor 
, inches thick fastened to the sleepers. 
ast comes the top floor of 7s-inch oak, 
aking a very substantial and satisfac- 
ry flooring. The heavy machines all 
ave concrete foundations. 
Every piece of a machine carries a 
number and a blueprinted list is kept in 
ith the drawing room and the tool and 
stock distributing room. The names are 
rranged alphabetically for each machine 
and should a piece be known by two 
names in this or other shops, both names 
ippear on the list, but both carry the 
same number. As an example we may 
cite “apron” and “harp,” the swiveling 
base carrying the clapper box. This ap- 
pears under both headings so that which- 
ever a man calls it, he finds just what is 
wanted without delay. 


A SIMPLE SHOP SYSTEM 


Each lot of any certain piece is tagged 
with a cloth tag as soon as it comes into 
the shop. This tag simply contains the 
piece number, lot or job number, num- 
ber of pieces wanted, drawing number and 
date. This gives the workman all neces- 
sary information and he immediately se- 
cures the proper drawing and proceeds 
with the work. 

Any special fixtures which are used 
yn this piece bear the same number as 
the drawing and are kept in the tool crib 
which is centrally located. This tag re- 
mains with the work until it is completed 


and gives all necessary information in 


regard to it at all times. 
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Fic. 2. THE LINE SHAFT 

The drawings show exactly how many 
screws, bolts, nuts or keys are needed 
and each piece of this kind carries a num- 
ber so that the assembler can easily 
secure from the stock room exactly what 
is needed for each job. A sample board 
with the pieces correctly numbered assists 
both the workmen and the stock keeper 
in knowing exactly what is wanted. The 
stock bins for standard small parts such 


1061 
as taper pins, bolts, etc., are plainly 
marked with a “minimum” number and 
the number to be ordered. When the 


stock is reduced to the minimum allowed, 


the stock man at once orders the num- 
ber specified. 
THE OVERHEAD WorK 

Fig. 2 shows the way in which the 
line shafting for group driving is 
supported; channel beams are riveted 
to the cross members of the roof 
Structure and the hangers are clamped 
to these as can be seen. Fig. 3 


shows the plates which are fastened to 
the channel by the clamp A, as shown 
in Fig. 2. Fig. 3 shows the upper side 
of two styles of cross pieces, these being 
for counter shaft and hangers having a 
single bolt hole in each leg, while C is for 
the line-shaft hangers as indicated in Fig. 
2. Theribs onthe upper side of the plates 
serve the double purpose of securing added 
strength and also preventing the turning 
of bolt head while the hangers are being 
fastened in place. This 
for one man to put them up as he need 
only pay attention to the nuts below, 
knowing that the bolt head is prevented 
from turning while he is at work on it. 
Both of these allow considerable latitude 


makes it easy 


“in the spacing of hanger-bolt holes and 


the method of clamping allows easy ad- 
justment of hangers into any position. 
SETTING GEAR CUTTERS 


Fig. 4 shows an interesting gear-cutting 
kink, and incidentally shows the extreme 
care that is taken to secure gearing which 
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shall be as nearly right as possible to 
secure silent running. The piece shown 
in position on the mandrel is carefully 
turned to the exact bottom diameter of 
the gear to be cut. This makes it an 
easy matter to set the cutter to the cor- 
rect depth for each gear and the op- 
erator has nothing to do with outside 
diameters or pitch line. The rack shown 
against the wall has been made specially 
to hold these cutter-setting pieces, which 
ire suspended by wires from the iron 
pipe from which the framework is made. 
This system has been in use for some 
ime and is giving excellent satisfaction. 

On long planer beds it is necessary 
or at least best for manufacturing rea- 
sons to make the bed in two pieces. Fig. 
5 shows an extremely interesting method 
of securing alinement in such cases and 
also indicates the extreme care taken by 
the Cincinnati Planer Company to secure 
accurate work. 
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TESTING THE SQUARENESS OF THE END 
OF THE BED 

After the V’s are planed the testing 
fixture shown is placed in position in 
the right-hand V and is turned so as to 
indicate whether the surfaces touched by 
the pointer of the dial indicator are at 
exact right angles to the V. The testing 
fixture is then placed in the other V and 
the operation repeated, and in this way it 
is easily possible to detect very minute 
errors in alinement. Extreme care is 
used in setting these beds before milling 
the ends so that there is usually no diffi- 
culty whatever in this respect. 


JOINING Bep SECTIONS 


The two pieces of the bed are first 
planed and the V’s finished. Then the 
drilling fixture shown at the left of Fig. 
5 comes into play. The hardened and 
ground plugs A A, are of the same diam- 
eter and fit into bushings in the upper 
part of the drill jig as shown. These 


HANGER PLANT 


> THE GEAR CUTTER 


locating pieces are then placed in the 
two V’s and the holes drilled in the end 
of the bed on a horizontal drilling ma- 
chine. The locating pieces AA are then 
reversed so as to bring them on the other 
side of the fixture and it is then placed 
in the V of the other part of the bed, 
which is then drilled in the same way 
This locates the various holes exact! 
opposite each other without regard to 
their being symmetrically arranged and 
insures alinement when they are as- 
sembled. 
LIFTING DEVICE 

A very ingenious lifting device for 
handling planer, boring mill and _ simi- 
lar tables is shown in Fig. 6. This 
consists of a forged eye having a straight 
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Fic. 6. LifTING EYE FOR PLANER BEDS 
piece across one end which is planed 
with a T-head to suit the T-slot used in 
the table. It is an easy matter to slip one 
or more of these into a large table in 
the correct position for handling it to the 
best advantage and there is no danger of 
slippage or of the piece becoming unbal- 
anced while being handled by the cranes. 
This a device which can be used to 
advantage in many shops. 


1S 


Fig. 7 shows a very interesting corner 
of the drawing room which is in charge 
of Mr. Reston. After the blueprints have 
been made in the machines shown they 
are placed in the wash tank at the left 
and are held against the metal by the 
finger spring shown. They are divided into 
two sections so that it is only necessary 
to use half for washing small prints and 
effects considerable saving in the 
amount of water used. The water is 
thrown on the print in a number of small 
streams and carried off by the trough at 
the bottom. The finger springs are also 
divided into two sections and each is con- 


this 
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trolled by a foot treadle shown near the 
floor. This makes it very easy to place 
a print in position to be washed as both 
hands are perfectly free to handle the 
print while the foot controls the springs 
which hold it in place. 

The method of holding the prints above 
the washing frame is extremely con- 
venient and due to Mr. Reston. The 
arm which extends from the upright is 
built up of two comparatively thin sides 
and an opening in the center. This open- 
ing carries six brass disks about 15¢ 
inches in diameter and so arranged that 
they rest on an incline which naturally 


is 


PRINTING, WASHING AND DRYING BLI 


EPRINTS 


throws them against the vertical surface 
at the back of the notch cut in the under 
side of the arm. They are perfectly free 
to move and it is only necessary to push 
the print into the notch in the arm, the 
weight of the brass disk holding it firmly 
against the print and holding it securely 
in place as can be seen at the right. This 
makes one of the most ingenious holding 
devices we have seen, and should be ap- 
plicable in many other places. 

We are indebted the courtesy of 
Messrs. Quillen, Langan and Meier for 
the photographs and information secured 


to 


in this interesting plant. 








Drilling 


So many are experimenting with drill- 
speeds and feeds and securing such 
varied results that it may be interesting 
to compare some of the practice recently 
found in a number of different shops. 
is probably impossible to state with 
degree of accuracy the percentage of 
1-speed steel drills in use, but it is 
Probably safe to say that this is increas- 
rapidly where iron and steel are to be 
d d so that we are safe in assuming 
the drilling speeds given in the old 
S are no longer applicable in mod- 
\ractice. Instead of a cutting speed 
( to 35 feet per minute, we find from 
150 feet much more common and 
f the well known drill makers re- 
ce assured us that he was running a 
h drill 1400 revolutions per minute, 
gives something over 200 feet cut- 
peed. This, with a feed of 0.2 inch 


Speeds a 


By John R. Godfrey 


per revolution gives a drilling speed of 
about 30 inches per minute. 

In another shop we saw a 34-inch drill 
being run 450 revolutions per minute, or 
about 90 feet cutting speed and a feed 


nd Feeds 


used dry on a steel casting, and although 
the friction was great enough to install 
machine, the drill 
suffered in the 


high-power 
point apparently had not 

When the feed reduced to 
inch per revolution, it driven 
and was used on many 


a new 
least. was 
0.02 
without difficulty 


was 














of 0.037 inch per revolution. This was holes without regrinding. 
SPEEDs. FEEps. | Back GEARS. 
} ! | Inches Actual 
Size Revolu- Cutting | Per Revo-| pel | Posi- Horse 
Drill tions speed lution Minute. | Ratio tion powe! Kind of ID 
1” H’S 313 82’ 0.036" 11.27 1.71 top ».22 Cleveland flat ted 
1” HS 150 118’ 0.036" 16.2 1.71 top > 60 Cleveland flat twisted 
1” HS. 575 1 0.0490” 28.1 1.71 top 11.60 Cleveland flat twisted 
” H.S.| 575 150’ 0.026” 14.9 1.71 top 3.13 Cleveland milled twist 
” H.S.| 575 150°’ 0.049” 28.1 1.71 top 9.42 Cleveland milled twist. 
DRILLING TEST IN CAST IRON 2” THICK 
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AN INTERESTING TEST 

An interesting test made by the 
American Tool Works Company, Cincin- 
nati, Ohio, is shown in the accompany- 
ing table. This was made to compare 
the flat twisted and the milled drill made 
by the Cleveland Twist Drill Company, 
the test being made for them. These 
figures are decidedly interesting, the first 
three seeming to indicate that the power 
required varies almost directly with the 
inches drilled per minute at the speeds 
and feeds shown. It would be interesting 
to see these worked out to compare the 
different feeds at a constant speed, as in 
the test of the milled drill. In this case 
with the same speed and obtaining the 
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increase feed in inches per minute, by 
doubling the feed, the power is increased 
three times. It is also interesting to note 
that the power required for the milled 
drill is considerably less than for the 
twisted drill in these tests. 

Those who have looked into the mat- 
ter carefully seem to feel that this may 
be due to two different causes. The angle 
at which the cutting lip enters the work 
is not usually as favorable as with the 
twisted drill as in the other case, and 
there is also an idea that the tendency 
to untwist may cause binding in the hole 
being drilled. On the other hand, the 
tests on te Baush machine seemed to 
show that the twisted drill cleared itself 
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better and was less liable to burn at 
high speed than the milled drill. As 
the normal bearing surface against the 
sides of the wall is approximately the 
same in both instances, it may be quite 
possible that the chips do not come out 
of the hole as readily with a milled 
drill, owing to the smaller chipped space 
and wedges between the _ relieved 
portion of the land and the side 
of the hole. 

There is still much to be learned in 
this respect, and the many tests made 
by H. M. Norris, some of which have 
already appeared, will, we believe, throw 
considerable light,on this important sub- 
ject. 








Moving a 


An unusual undertaking is nearing 
completion in the city of Fitchburg, Mass. 
The brick factory of the C. H. Brown 
Engine Company kas lately been moved 
a distance of 150 feet. 

The work was commenced about the 
middle of January and has progressed as 
rapidiy as weather permitted. First the 
blacksmith shop, a brick building 35 by 
50 feet, was moved about 50 feet, turned 
one-fourth way around and raised eight 
feet to its new location. Next a boiler 
and engine room was constructed and the 
old engine and boilers were set up in the 
new building. Then the brick chimney 
was moved 150 feet to the rear of the 
boiler house. This stack was 85 feet high 
and weighed about 160 tons. When in 
place it was jacked up and seven addi- 
tional feet of brickwork were put under it. 

The contractors then proceeded on the 
main building. This was a brick struct- 
ure 166 feet long, 50 feet wide and three 
stories high, and weighed about 400 tons 


Brick Machine Shop 


By John E. Allen 


including the machinery. The machinery 
in the building consisted of about 75 ma- 
chine tools, including a lathe and a planer 
each weighing 30 tons. 

Moving a brick building of this size is 
uncommon, and is the first job of its 
kind in this vicinity. To facilitate the 
work, the building was divided into two 
parts by cutting across the center. Each 
part was then moved separately, first 
eastward 60 feet. then northward 150 
feet. When the first section was in place, 
this operation was repeated on the second 
and the two were brought together and 
connected as before. When in the final 
position, the building was raised and a 
12-foot basement built of granite, placed 
beneath the original structure. 

The staging to carry the rollers was 
composed of several thousand six-foot 
railroad ties. It required 500 eight-inch 
by four-foot rollers and 300 jack screws 


in the operation. Two sets of 4-sheave 
blocks using 1'+-inch manila rope were 
employed. The motive power consisted 
of seven horses harnessed to regulation 
windlasses. 

What makes the feat more remarkable 
is the fact that the Brown Engine Com- 
pany did not lose a single working day in 
spite of the moving. Even while the 
building was divided in two, the work 
continued as usual, the open ends being 
boarded over to keep out the weather. 

During this time, as it was, of course, 
impossible to furnish power from their 
own engine, the factory was run by three 
electric motors developing 75 horsepower, 
taking current from the local electric 
power company. 

At the time of writing three months 
have been spent on the work and it is ex- 
pected to be completed in about five 
weeks. Two accompanying ha!ftones 
show the stack and the two sections of 
the shop en route. 
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MOVING THE 


MACHINE SHOP AND STACK OF C. H. BROWN COMPANY 
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An Indexing Milling Machine 


The machine illustrated herewith was 
designed for the purpose of automatically 
milling the slots in the segment-shaped 
castings shown in Fig. 1. These pieces are 
of cast iron and have a varying number 
of slots cut in the circumferential por- 
tion, the number of slots being anywhere 
from 4 to 11, and they are used in the 
construction of a well known mechanical 
product. 

It will be noticed that the casting is of 
a rather delicate construction, and the 
section of metal left between the cuts, 
is of small volume, which necessitates 
the cutting being carefully done, while 
the usage to which the parts are put 
after finishing is such that it demands 
accuracy and smoothness in the slots. It 
will also be noticed that these slots do 
not run radially to the center of the cast- 
but tangent to a circle described 
about its center. 

The casting comes to this machin. 
with its central boss reamed and faced to 
froper size, and with the curved portion 
faced on the top, bottom and ends, and 
ilso having a narrow groove milled in 
the circumference of the piece. The ma- 
chine then cuts notches to a predeter- 
mined number, and automatically stops, 
completing a segment of 11 notches in 
2', minutes, and smaller sizes in a time 


directly proportional to the number of 


ing, 


TT 4 
} a ——-+= 





oe 
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G. 1. THE SEGMENT TO BE SLOTTED 
ches. It only requires ten to fifteen 


Seconds to reload the machine. 
designing this machine it was de- 
ciced to make use of the base and the 
Castings of several old pinion cutters 
which had worn themselves out in service, 
for this reason the resulting machine 
fic not have as symmetrical aad grace- 
u! an appearance as would have been se- 
had the entire device been de- 
Sig ed anew. 
sketch of the complete machine is 
‘hon in Fig. 2 with a casting in posi- 
or ready to start. The body of the ma- 


Cured 


= 


By C. Nosrac 








An automatic machine 
equipped with an indexing 
fixture which is used for 
cutting accurate notches in 
light castings. 

How the work is held and 


o pe rated upon. 























chine consists of a box-shaped iron cast- 
ing mounted on a suitable pedestal, and 
embodying two heavy rectangular-shaped 
posts, between which swings an adjust- 
able head which carries the cutter arbor, 
and which is securely locked in any 
position by means of a through bolt and 
nut. This swinging head is elevated or 
depressed by means of a worm mounted 
on a short shaft, turned by means of a 
handwheel, and which engages worm- 
wheel teeth cut on a projecting segment 
of the swinging head. 

The head swings on a long stud se- 
curely fastened in the rectangular posts, 
and on the rear end of this stud revolves 
a spur gear which meshes with a mate 
on the cutter arbor. This driving gear, to- 
gether with a sprocket drives the 
cam operating worm shaft, is secured to 


which 


a flange pulley, which is the source of 
power for the ertire machine. 

The base of the machine is provided 
with dovetail which slides the 
reciprocating table of the machine, and 


ways, in 


Cutter Driving 


Gear 


upon this table is mounted the indexing 
turn-table fixture, shown in Fig. 2. Re- 
ciprocating motion is imparted to the 
table and fixture by means of a large box 
mounted on a vertical 
stud within the hollow base of the ma- 
chine, through a stud and roller, which 
project below the sliding table. 

The cam has a bronze worm wheel at- 
tached to its under side, which is en- 
gaged by a mounted on a 
horizontal shaft, which runs from front to 
rear of the machine, and which is sup- 
ported in a vertically pivoted bearing at 
its rear end, so the worm can be swung 
in and out of mesh with the worm wheel 
by means of the projecting handle shown 
in front of the base of the machine in 
Fig. 2. This shaft also carries a sprocket 
wheel on its rear end, which is driven by 
a block chain from the sprocket wheel on 
the driving pulley. The shaft is normally 
held by means of a spring, in 
such a position that the worm is out of 
mesh with the cam worm wheel, but when 
pro- 
jecting handle, is locked there by the ac- 
tion of a plainly 
as are also the tripping 


cam horizontally 


steel worm 


helical 


thrown into mesh by means of the 


latch lever, which is 
shown in Fig. 2, 
lever and links 

Proceeding now to the 


fixture proper, 


it comprises a casting faced off on the top 


and bottom, and securely attached by 
heavy screws and dowels, and _ with 
tongue and groove to the sliding table. 


A vertical post cast integral with the in- 





VEU, 
a Mw, 
























Ss ? . 
~ ? ™ s ~ 
S ant ‘ f : 4 
Cutters 2 ac" i M e . Sprocket Geay 
Pa \ 7 . and Chain. 
z + A? XS tT - Pulley. 
| | A Gear fcr 
ss I ¢ “th ; Driving Cutter 
| A Shaft 
T ~ f Shaft. 
r . . 2 Sector. 
| Tripping -— 1d © 
1] t ,iunger ~~ = xX f pediiti si visivivni Hand- 
—— I Wty Le I | j wheel 
jane P . } PAA Rig ne i vt WEE 
iS oe Tripping Cam’ |! I. 
hy Worm ; 
| — I 1 rT u 4 Sliding 
Ratchet Paw! fy » Tahlia 
+93 ---— _ Table 
Sliding ; = 
Rack = Cam = J +~—Tripping Lever p 
i. 
| —~ 
Worm— : 
Wheel , = 











Worm Shaft 





imerican Machinist 


AUTOMATIC INDEXING MILLING MACHINE 








1066 


dexing turn table on its under side, and 
revolving in the fixture base in a tapered 
bearing, serves as a central bearing for 
the index mechanism, which operates the 
fixture. 

A drawing of the fixture is shown in 


Fig. 3. A is the fixture base; B, the turn 
table; C, the indexing plate which is 


screwed and doweled to the table; D is 
the index pawl arm to which is screwed 
and doweled the small spur gear E, the 
two parts being able to rock together 
about the central shaft on the turn table, 
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can be turned out of action, so that the 
turn table may be swung back to zero. 
The index plate C has two sets of 
notches or teeth in its periphery, one set 
for the locking plunger K to engage with, 
and one for the operation of the index 
plate. The locking plunger K slides in 
hardened-steel bushings in the fixture 
base and serves to lock the turn table 
securely during the cutting of each slot 
in the casting, and to release it in time for 
proper indexing to take place. This 
plunger is pressed inwardly by a strong 
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which will slide into the circular groove 
in the casting and support it rigidly. 

The casting is slipped over the center 
stud, then swung around until its outer 
portion has passed over the lip on the 
tool-steel block R, and until its outer end 
rests against the locating block W, in 
which position it is clamped by means of 
the half-threaded nut and also by the in- 
genious little clamp shown in Fig. 4. 

Owing to the fixture passing under the 
cutter arbor, this clamp has to be low 
enough, so as not to strike the arbor or 
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and being operated by means of a rack F, 
which runs in grooves in the fixture base, 
and which has downwardly projecting 
ends which come in contact with a block 
G at one end of the table stroke, and a 
pin H at the other end of the stroke. The 
block and pin are fastened to the base of 
the machine. 

This interference causes the rack to 
slide back and forth and impart an 
oscillating motion to the gear E and the 
index plate arm D, which carries a pawl 
/ at its outer extremity that engages the 
teeth on the indexing plate C, and in- 
dexes the table around one tooth at a 
time. This pawl has a small handle at- 
tached to its hub by means of which it 





THE INDEXING FIXTURE 


Fic. 3. 


helical spring, and is released by the ac- 
tion of a bell-crank lever L pivoted on a 
projection of the fixture base, and car- 
rying a cam roller at the extremity of 


its short arm, which strikes a_ block 
cam M fastened to the machine base. 
This causes the plunger to unlock the 


index plate. 

On top of the turn table is a tool-steel 
centering stud N over which the center of 
the casting to be machined just fits. This 
stud has a half-thread on its upper por- 
tion, and a half-threaded nut P with a 
handle on it serves to.quickly release the 
central portion of the segment casting 
which is being machined. There is also a 
tool-steel block R having a projecting lip 

















Casting 
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cutter, and must also tip down, so that its 
clamp hook end will permit removing the 
casting by rotating it far enough to clear 
the supporting block R. This clamp is 
operated by a nurled nut S which pulls 
up the wedge screw T through an inclined 
opening in the clamp hook U and the 
guide block V, thus throwing the clamp 
over by the wedge action and securely 
holding the segment against the locating 
block W by catching on the arm of the 
casting. The clamp hook is pressed out- 
ward by means of a helical spring in a 
recess behind it, when the nurled nut is 
lcosened and the wedge screw depressed. 

It will be noticed that the clamp-hook 
guide block and nurled nut all rock to- 
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gether between the bosses on the block X 
and can be tilted 90 degrees, so that the 
segment arm can be passed over the end 
of the clamp hook when removing the 
casting from the fixture. 

The throwout mechanism for stopping 
the machine after cutting a predetermined 
number of slots is extremely simple and 
consists of a tripping plunger cam, which 
may be moved around the edge of the 
turn table, into such position as to cause 
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the machine.to cut the required number 
of slots. As the turn table rotates to the 
position for cutting the last slot, the cam 
rides over and depresses a plunger, which 
slides vertically in hardened-steel bush- 
ings in the right-hand front portion of the 
fixture base. This plunger is normally 
pressed upward by means of a helical 
spring, but when held down by the action 
of the plunger cam, its lower extremity 
catches the tripping lever, which lifts the 
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latch lever and lets the worm shaft throw 
the worm out of mesh, thus stopping the 
machine. The pcwl J is then disengaged 
by means of its handle and the turn table 
swung back to zero position, where the 
fixture is reloaded and the worm thrown 
into mesh for starting again. 

This machine has proved very efficient, 
one operator readily handling four ma- 
chines which have a combined capacity of 
850 of the 11-slot segments per day. 








Shop Org 


We have been trying to decide which is 
the best business policy—to have an in- 
spection department or not. Some read- 
ers will doubtless say this is as absurd a 
question as to ask whether we had best 
cemmit suicide or not, only they will not 
agree as to whether the suicide consists 
in having the department or not having it. 

In looking over the shops that have 
such departments I have been struck with 
the idea that an inspector is a side issue 
with piece-work and premium plans of 
doing work. In shops work is 
rushed and jammed and crowded to get it 
into the inspector’s hands. All pride in 
the reputation of the shop is thrown to 
the winds. It is all a matter of getting 
something up to the inspector. If it were 
the aim of the men to get it safely past 
the inspector that would not be so bad, 
but these men are like a parcel of school 
boys doing examples and rushing up to 
the teacher to see if they are right be- 
fore they even look them over to see how 
absurd their are. A man will 
put through a lot of shafts that he is 
morally certain are not finished as he 
would want them done and crow over it 
for a week if the inspector fails to notice 
the trouble. They rush work along with 
the piece rate or premium before them 
and then put the whole responsibility up 
to the inspector. 


these 


answers 


A GANG Boss WITH A NEw MISSION 


We are coming to the belief that the 
premium plan is all right but that we 
must cut the shop up into small gangs 
and put a boss on straight salary over 
each gang. These bosses would watch 
the work as it is made, not as inspectors 
but as friendly employers, anxious for 
the best results, for these men wi!l be 
nade responsible for the complaints 
vhich come from the output from their 
In this wey we will get two 
roups of men, one to get out work and 
ts of it, the other not to see whether it 

right or not after it is done, but to 
e that it is done right at all stages. The 
ost serious part of this matter is the 
of what to pay these gang 
We are taking away from them 
€ most arduous of the tasks of the old 


‘loors. 


lestion 


sce 


anization 


By Con Wise 








Comments on the utility 


of an inspection depart- 
ment, depreciation of equi p- 
ment, and an idea in plan- 


ning and how to meet it. 




















foremen, keeping the men working, and 
instead give them the comparatively easy 
and pleasant task of keeping them going 
in the right way. It seems as if they 
ought to work for less money. At the 
same time it takes as much ability as 
ever, they simply do not have to exer- 
cise their ability in one certain direction. 
Possibly we can compromise by having 
each man handle a larger gang. We cer- 
tainly must give the foreman more pay 
than any of his help make or we won’t be 
able to get foremen at all. 


DEPRECIATION 


There is another thing about 
economies that bothers me and that is 
this matter of depreciation. I want to 
have a valuation on the whole plant by 
disinterested parties each year. They 
tell me that this is impossible, because if 
we change appraisers each year as I 
want to, some years the valuation will 
double what it was the year before in- 
stead of showing a depreciation. When 
they talk about a 10 per cent. a year al- 
lowance for depreciation and I see one 
engine lathe that has been used care- 
fully on light work and another that has 
been abused on heavy work, that cost the 
same, I fail to see the logic of taking off 
the same depreciation. Then again some 
years the plant is worth more than it was 
before. 


shop 


THE SINKING FUND PROPOSITION AND 
SEVERAL WAYS OF LOOKING AT IT 


Now what I am interested in is profits, 
cash profits. But they tell me thet I 
cught not to draw out all the apparent 


Problems 


profit because the plant needs _ replace- 
ment after 10 or 20 years, and there 
should be a fund something like a sink- 
ing fund to take care of it. That is just 
the way I want to handle it, like a sink- 
ing fund. I don’t believe that there is 
any such thing as a depreciation by rule 
or one that can be accurately predicted. 
Moreover, in just the when the 
market value of the plant is the least is 
the time when there is the least money to 
be spared to put into replacements. The 
profit from the business of a manufactur- 
ing concern for a year is the difference 
between current expenses and current in- 
come plus or minus the difference be- 
tween the material on hand at the begin- 
ning and end of the year, whether raw, 
finished or in process. The investment may 


years 


be growing less valuable, in which case 
money should be saved out of the profits 
before dividends are paid. much 
should be saved depends on how greedy 
the stockholders are. If there is more 
profit in the business than they can get in 
any other direction in which they are 
placing money, then it would be better for 
them to put all their profits back into the 
business and they will likely do it. 


How 


ANOTHER VIEWPOINT 


If they can invest their profits in some- 
thing else that pays the same rate, then 
it makes no difference whether they go 
on year after year without allowing for 
depreciation or setting aside a fund, and 
stand an assessment occasionally to re- 
new the plant, or whether they keep a 
depreciation fund. 

Of course, if you are promoting the 
business and have a little common stock 
and you can get the holders of preferred 
stock to put part of their profits back 
into the business it improves your 
chances of getting dividends on the com- 
mon at their expense. 

The most absolutely certain thing is 
that no one knows what the value of a 
manufacturing plant is. The courts de- 
fine value as a price which can be agreed 
on by a willing buyer and a willing seller, 
but they say nothing about the degree of 
willingness to let the other fellow have 
the long end of the bargain. 
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Patternmak 


The box in which the cores are made 


for the core print that is moved 3 inches 
off of the center line makes the cores A, 


B and C in Fig. 9; the stop-off piece 
marked core C being required to make 
that core. The box is arranged for core 
A; the half-round core print for the 
main-shaft bearing runs the full length 
across the box. In addition, but not 
shown, there are 4 small change pieces 
that form the finish and the supporting 
lugs for the cap for the center bearings 
shown at X, Fig. 2. 


In arranging this box for core B every- 


thing is taken out and the piece for the 
center bearing, marked core B, put in 
and located by dowel pins in the bottom 


board. The bearing part of this is with- 
drawn from the sand before rolling over; 
the supporting rib being drawn afterward 
the rib. 
needs no explanation more than 


on a line following the curve of 
Core C 
has already 
it is the 
H, Fig. 9, 


been given; with the bearing 


omitted, reverse of core A. 


Core is self-exp!tanatory. it 
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The procedure in making pat 
terns for Ajax high speed bull 
dozer. Selection of proper metal, 
shrinkage, allowance, molding 
methods, patternmaker’s lay-out, 


ele. 1 large casting on which 
representative methods, that maj 


be generally applied, are involved, 




















*Continued from last issue 
contains the metal thickness for the shelf 


bracket and a section of the flange. 
LIGHTENING CORES 


Cores /, ], K and L are lightening cores 
for the outside girders of the casting. 
The frame shown on top of these is loose, 
for reversing (right or left hand) 
the opposite side of the 
box. In order to properly locate these, a 
print is formed in the adjoining 
On the same side, chaplets are rammed 


and 
is placed on 


cores. 
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ing for Bulldozers—II 


up with the core, on a line shown on 
the box. These protrude the correct 
metal thickness and. when the core is 


placed they fall against the other cores 
by their own weight. 


CoRES FOR SHAFT END OF PATTERN 


Cores D, E, F and G are made from 
the same box and are shown in Figs. 
10, 11, 12 and 13; the front side of each 
box being removed for photographing. 
This box does rot seem complicated, but 
the core maker held a different opinion 
when he got all the changes at once and 


had to make four different cores in the 
one box. Some of the loose parts are 
used two or more times, but all were 


carefully stamped with the symbol of the 
core for which they were used and this 
simplified matters so there little 
trouble. 

The illustrations leave little to be said 
by way of description but a few words 
of explanation may be necessary. In 
the first place it will be noted that the 


was 























Fics. 9 AND 





10. Core BOXES FOR SHAFT 








BEARING END OF 


PATTERN 

















Fics. 11 AND 12. Core Boxes AS SET UP FoR Cores E AND F 























June 9, 1910. 


AMERICAN MACHINIST 


1069 


























Fic. 13. 


bottom board for the box for core D, is 
much wider than the frame, especially at 
one end. This is undesirable for heavy 
cores, as rough handling in heavy chains, 
is apt to break it. In this case, however, 
it was unavoidable as cores D, F and G 
are made with the frame of the box the 
same side up, while for core E the frame 
is turned over. 

Cores D and G have core prints for 
cores J. In D it rests on the bottom board, 
as shown, but in core G it must be placed 
even with the top of the box. In arrang- 
ing core G for photographing an error 
was made in placing the core print for 
the main-shaft bearing; the short print 
used with E and F being shown, whereas 
the same core print used in core D, which 
reaches the top edge of box was used 
for this core. 


SWEEPS FOR CORES 


Cores D, E, F and G should be viewed 
n connection with the plan view, Fig. 1, 
so that the arrangement may be readily 
understood. Core D, Fig. 10, shows clear- 
ly the arrangement for sweeping out the 
half thickness of rib at the top of the 
This is left open for convenience in 
Core F, Fig. 12, is 
one box, the 


box. 
ramming the core. 
two cores in 


practically 





Core Box As Set UP FoR Core G Fic. 14. 


Core Boxes FOR CENTRAL PORTION OF PATTERN 
part marked F, being detached in the In making cores N and O the bottom 
making. In this box there are four dif- board is discarded and the core made 
ferent sweeps used: The first one, not directly on the drying plate to avoid roil- 


shown, rests on the top edge of the frame 
of the box and forms the first level or 
total hight of core required; No. 2 is 
the same sweep that is used with cores 
D, E and F; sweep 3 forms an offset in 
the core that matches core G, and sweep 
4 is for sweeping out the metal thickness 
of the connecting rib, which built 
open for convenience in ramming. 


was 


CORES FOR CENTER PORTION OF PATTERN 


In Fig. 14 we have two core boxes, 
grouped with their respective change 
pieces; cores M, N, O and P are made 


in one box and are simple, as both sides 
of the pattern are symmetrical. For cores 
M and P the bottom board was used, with 
the frame of the box resting on it. The 
false bottom, to which were attached the 
shelf bracket, part of a rib, and the core 
print for cores J and K, was dropped in 
place. The core then rammed up 
and rolled over to remove the box. The 
metal thickness for the top rib was swept 
out, as shown. The bar running length- 
wise of box, to carry the sweep, has on 
its underside the reinforcement, or T 
head of the rib. 


was 


ing The same arrangement for 
sweeping is used. These cores are made 
the full depth of the box and the reverse 


over. 


cores are made wWith the box, the other 
side up. 
The core box for cores R, S, T and U 


is shown arranged for core U; it having 
the stop-off piece, for width of core, in 
place. the bottom is a piece 


for the reinforcement of metal above 


Doweled at 
the 
the T head-bolt core, and also a tail-core 
print for for the 
treadle rod. On the opposite side of the 
the print for core L and 
underneath this a shorter print 
round for the treadle rod. 
these prints change 


the small round core 


box is core 
directly 
for the 
to reverse forcore R, 


core 


places; the dowel holes being bored in- 
terchangeable. The core print for core L 
and the piece in the bottom of the box 
the opposite side. In 
changing for cores S and 7, 
are all taken out; the 
width, and it is made deeper by 
the frame shown above the box. All that 


also change to 
these pieces 
full 


adding 


box used 


goes in these two cores are the pieces 
marked Core S and Core T; one piece be- 
ing used for each core. 




















Fic. 15. CORES FOR CENTRAL PORTION OF PATTERN 





ALL SMALL CoreE BOXES IN A GROUP 
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CORES FOR OPPOSITE END OF 
PATTERN 


In Fig. 15 is shown the box and change 
pieces for cores V, W, X, Y and Z. As 
shown, it is set up for core V. In chang- 
ing over for the other cores, the pieces 
the left of the box are used 
for the cores that are marked on them. 
Core Z is simply the opposite hand to 
that shown. The only pieces in the box 
that are not used, are the opposite pieces 
to those marked Z. These take their 
place and the rest of the pieces are trans- 
posed. 

The stop-off piece is used to give the 
taper of the core print to one side of the 


shown to 


AMERICAN MACHINIST 
box for each of the outside cores. If it 
not for this taper all the boxes 
could have been made the same width 
and the print divided into five equal parts. 
In spacing off these cores an allowance 
on each core of 5/16 inch was made for 
the swelling of the core and placing it in 
the mold. How this figured out will be 
shown in the article on molding the 
frames, that is to follow. Core X being 
the center core, only the three pieces 
marked X are used, while for cores W 
and Y most of the pieces in the box are 
used, along with those marked W and Y. 
The whole arrangement can be seen in 
the plan view, Fig. 1. 


were 





June 9, 1910. 


SMALL CorREs 


In Fig. 16 is shown a group of the 
small core boxes. These are all simple 
and require no description, each finding 
its own place, and fitting in some place 
in the foregoing illustrations. 

After a careful checking up and finish- 
ing of the several parts, each being 
marked for its proper location as clearly 
as possible to avoid confusion and pos- 
sible error in the foundry, the pattern 
work is completed and we are ready to 
turn it over to the molder. A description 
of his handling of it in the foundry for 
making the casting will appear in the 
a later issue. 











Gear vs. C 


The cone drive was made originally to 
give a variety of speeds and because of 
the variety of speeds needed a long 
length was required and necessarily the 
width of the belt was cut down because 
to make a cone pulley with a belt of suf- 
ficient width to give great power would 
not only be very difficult to shift from 
one speed to another, but would increase 
the length the lathe head undue 
proportions. This always limited the 
amount of power that could be obtained 
through the belt, particularly when driv- 
ing without the 

The cutting of metal 
speed has called for a new design, in- 


of to 


gears, 
at high rates of 


creasing the power anywhere from two 
to five times. hence the need for the 
gear drive and the single belt. This 


does not by any means eliminate the cone 
pulley because of the fact that a great 
deal of work is of a very light character 
where the cone pulley can be used to 
good advantage, but it does bring us face 
to face with the problem of how we ought 
best to meet the condition brought about 
by the change in architecture of machine- 
shop buildings. 

The modern machine-shop building has 
a verv much higher ceiling, which in- 
creases the difficulty of manipulating the 


belt from) one step to another of the 
cone pulley. 

It might be well to call the at- 
tention of the members of our associa- 


tion to the necessity of providing coun- 
tershafts that are driven by cone pul- 


ley to be either a part of the lathe or 
else provide suitable drop brackets from 
the ceiling that will permit the length 


to operate about the same as 
days when ceilings were ten 
and twelve feet high. A suggestion at 
this point may be in order in looking 
toward the belt having a permanent joint 
or being made what is known as an end- 
less belt and then an easy method ap- 
plied to the countershaft of raising the 
journal bearings sufficiently to keep the 
taut. 


of the belt 
in the old 


belt 


one Driven 


By Wm. Lodge and 
R. K. LeBlond 








The advantages oj each 
as well as their weak points. 
First cost, maintenance, 
power delivered and bower 
lost and comparison of out- 


put. 
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papers 
Machine 


I have noticed in my experience that 
the tendency on the part of the seller 
of our line of product is to talk high 
power and to persuade the customer into 
buying more power than is needed for 
the work in hand. I call to mind some 
time ago being asked to give an opin- 
ion as to one of these high-power ma- 
chines and saving to the party who was 
making it (the size, by the way, being a 
lathe of 18-inch swing and the power 
provided permitting a cut 1 inch in depth 
with a good strong feed). ‘“‘Suppose you 
were buving lathes for your own shop 
to do your own work, and were equip- 
ping a new shop, how many of this par- 
ticular tvpe of lathe would you put into 
commission?” and he answered very 
promptly, “A very few.” This shows 
very clearly that a large percentage of 
the lathes used do not need to be geared 
for tremendous power and there is room 
for lathes of a much lighter character 
for the work of that type. 

The object of this paper is to direct the 
attention of the membership toward mak- 
ing the very best article for performing 
the work wanted and toward securing 
all the trade possible, solely because 
we are furnishing the best article for 
the work in hand, no matter of what 
nature. 





Machines 


Cone DRIVE 

Theoretically, the geared-head drive 
has the most advantages, and the present 
development is along the geared-head 
lines, but practically and commercially, 
the cone-driven machine is more than 
holding its own, and as we gather our 
costly experience from miscellaneous ex- 
periments on gear-driven machines, we 
discover that the cone drive is still to be 
an important factor in machine-tool de- 
sign. 

All the advantages that can possibly be 
claimed for the geared-head machine 
can be better obtained with a variable- 
speed motor and comparatively few me- 
chanical changes. This is owing to the 
fact that the electrical changes can be 
obtained with a much smaller friction 
loss—that is, more efficiently; that the 
change increments are much closer; that 
the speeds can always be obtained while 
the machine is in motion. In other words, 
the motor drive is the ideal geared ma- 
chine. 

The greatest defects in the all-geared 
machines are lack of efficiency, expense 
of maintenance, and the increased first 
cost. This holds true regardless of the 
fact of the changes being made in one 
unit or distributed in two and one placed 
on the ceiling. 

In extreme cases with the geared ma- 
chine, but 40 per cent. of the power ap- 
plied to the machine is delivered to the 
cutting tool or spindle. In the case of 
feeds, as shown by Mr. DeLeeuw’s ex- 
periments, the friction on the shafts and 
gears has reduced this down to as low as 2 
per cent., and under the very best condi- 
tions, 20 per cent. of the power applied. 

In going through a large machine-tool 
shop with the superintendent, we stopped 
at their single-pulley drive 16-inch lathe. 
While standing there, an office boy 
brought a copy of an order for one of 
these machines on which the purchaser 
wished to apply a one-horsepower motor. 
The superintendent immediately said this 
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was impossible, saying it took more than 
one horsepower to turn the machine over 
empty. This was a frictioa construction. 
At the same time, under the old belting 
conditions, tests made on these same 
lathes by different authorities, resulted 
in establishing the power consumption 
of '% horsepower under actual working 
conditions. 

In comparison with this, take the old- 
fashioned cone. On the direct speeds, 
or open-belt speeds, we could obtain an 
efficiency as high as 95 per cent., and 
in the extreme cases of transmitting pow- 
er through the back gear, it very seldom 
went lower than 76 per cent. This dif- 
ference in efficiency has to be taken up 
by the machine itself. In other words, 
it is a destructive element. It means 
friction on the journals, friction on the 
gears, heat generated to be taken up by 
the body of the machine, and wear in 
general, from all of which the user ob- 
tains no benefit and which goes into the 
maintenance charge. 

I think you will find, if you investigate 
carefully your overhead charges, the in- 
creased cost of the geared-head machines, 
added to the increased maintenance cost, 
added to your increased power cost, will 
more than outweigh all the advantages 
claimed by exponents of the all-geared 
machines. 

The advocates of the geared machines 
always harp upon the advantages of in- 
stantaneous speed changes. Now, as a 
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matter of fact, one of the best known 
makers in this country places a plate on 
his machine on which is stated positively 
that the machine must be stopped when 
changing speeds. Another has to throw 
in and out back gears when making the 
change of speeds, which necessitates the 
stopping of the machine. The only in- 
stantaneously changed machines are the 
friction changes. ’ 

Now for the “old reliable” cone drive. 
I do not mean the old-fashioned 
which was small in diameter and narrow 
face. I mean the double-friction, back- 
geared cone, which can be made of large 
diameter and proper face, the two ratios 
of back gearing enabling a cone to be 


cone 


designed so the old small step is en- 
tirely eliminated. With this type of 
drive you can deliver to your spindle 


twice the power you can with the same 
size pulley on a geared drive. 
Objections to belt shifting can be easily 
eliminated on the cone-driven machine 
with a belt-shifting device, and is elim- 
inated without this device by the opera- 


tor, where the belts are of moderate 
width and length. The operator does not 
have to stop the machine to make the 


changes, and practically performs an in- 
stantaneous speed change. The _ ideal 
drive today is large cone diameters and 
not overly wide belts. 

This has also been exemplified in feeds. 
For instance, take grinding 
Brown & Sharpe and Norton 


machines. 
are both 
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using cone belts on their feed changes, 


after both have experimented and 
used different forms of gear changes. 
Now about the canard of the belt pull 


on the spindle. With the geared-head 
machines, of course there is no belt pull 
on the spindle, but there is the gear 


pressure, which in slow speeds, is multi- 
plied a great many times and is consid- 
erably more than the belt pull. Further 
than this, on a cone-driven machine, the 


belt pull is not a detriment, but a pos- 
sible advantage. It simply serves to 
counterbalance the weight of the mov- 


ing parts, namely, the cone and spindle. 

In my machine-tool experience, I have 
never heard of a lathe spindle wearing 
upwards, We know positively from our 
experience with second-hand lathes, that 
the spindles are invariably lower than the 
tailstocks, this would demonstrate 
thoroughly that the wee of the spindle 
is downward in spite of the belt pull. 

It is an indisputable fact that in 
machines out of every 100, the cone drive 
is capable of much greater 
power than is required for the machine 
as operated; that the of 
today are not worked to 50 per cent. of 
their pulling capacity. If they 
it would be a mighty bad thing for the 
machine-tool builders. The 
pulling power in 99 cases out of 100 is 
not a legitimate requirement, as the pur- 
pose of machining today is not to make 
chips, but to do accurate work. 


so 


99 
furnishing 
is, machines 


were 


excessive 








Keys for 


For heavy gears the ordinary key will 
not answer: it is often necessary to put 
in two keys diametrically opposite, and 
for extremely heavy work, what is known 
as the “Kennedy” key, Fig. 1. This is 





the only key that will answer the re- 
Sides of Key a neat Fit, 
Top fo Key Tapers “ Inch per Foot 
¢ I} i - ae i _ 
' ” = 
Sha as F Bear 
a of ing sore be “ 
L re 
: 7 American Machinist 
i 
Fic. 1. THE KENNEDY KEY 
lirements of rolling-mill work. At the 


nor-plate mill of the Carnegie plant 
s type of key is used in the 22-inch 
ift of rolls that reverse on an average 
20 times per minute. 


No other key 


Larg 


By Chas. W. Logue 


would stand up to this work. These keys 
are made approximately one-quarter of 
the shaft diameter, and located in the 
gear so that two corners of the keys in- 
tersect the bore. It for 
the bottoms of the keys to be on a ver- 
tical line. The keys are made to a taper 
inch per foot on the top for a driv- 
ing fit, the sides being just a neat fit. The 
shaft is first bored for a press fit, then re- 
bored about 1/64 of the shaft diameter 
off the center, the keyways are cut in the 
That portion of the bore 


is not necessary 


of 


eccentric side. 





y, 
‘ With of t 7 
1 d o> Cutter 
Am 
Fic. 2. KEYWAYS FOR Fic. 3. Four KeyY- 
HEAVY SLIDING ED SLIDING 
GEAR GEAR 


e Cears 


originally 
the shaft 


opposite the keys remains as 
bered to within one-tenth of 
diameter below the center line. 

The “Kennedy” key is especially desir- 
able where move the 
gear for any considerable distance on the 
shaft before securing. 

Where a sliding gear is used for heavy 
work, three keys, having radial sides as 
illustrated by Fig. 2, are generally em- 
ployed. An example of this i the gear 
drive for vertical rolls. This style of key 
has a distinct advantage over the four- 
key type with parallel sides as illustrated 
by Fig. 3. 


it is necessary to 








The following is extracted from a paper 
read before the Birmingham Association 
of Mechanical Engineers: 

The use of vanadium in tool steels may 
almost be referred to as “homeopathic 
metallurgy,” for it appears to be almost a 
question of not how much to use, but 
rather how small a quantity, which may 
be instanced from the fact that high- 
speed steel containing only 0.25 per cent. 
vanadium possesses in some cases twice 
the cutting capacity of similar steel which 
does not contain vanadium. 
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Letters from Practical Men| 








Drill Jig For Ball Rods 








Having a considerable number of ball- 
ended bars to drill through the center of 
their knobs, I devised the jig shown in 
the drawing, Fig. 1, to meet the case. 
The knobs vary in diameter from 2'% 
inches down to one inch and the length 
of the bars varies in a corresponding 
manner. The problem is not a very dif- 
ficult one, but it is not always easy to 
hit on the best way of performing such 
an operation immediately, and maybe 
some of your readers will be meeting the 
same task before long and will be glad 
to have some of the brain twisting done 
for them. 

The ball end of the bar is placed in a 
fixed inverted cone A and the other end 
is held in a similar though smaller in- 
verted cone B, fixed in a vlock C, which 
slides on a screw D. The action of these 
two cones, when clamped, is to bring the 
axis of the bar to be operated on always 
into one position, whatever may be the 
size of the bar or its knob. 

One of the novel points of the jig is 
the method of quickly applying pressure 
to this block so as to clamp the bar to 
be drilled firmly between the two inverted 
cones, 

The block C is a sliding fit on the 
screw D and feathered to it so as to keep 
it upright. The lever E, hinged behind 
the block C to a collar and traveling with 
it, is formed into a part nut. When it 
is desired to apply locking pressure to 
the bar through the block C, the part nut 
on the lever E is brought into mesh with 
the screw and screwed up as though it 


























Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for, The value is in the 
idea—not the length of the 
letter. 

















were a simple nut, thus tightening and 
clamping it. To release the bar, the lever 
is eased off, swung out of the way and 
the block C slipped back. 

The other difficulty to overcome is to 
make a movable drill bush to guide the 
drill that it may pass through a diameter 
of the knob of the work. This was done 
by means of the sliding bracket F, which 
is fastened on an inclined slide at 35% 
degrees. This angle will bring the drill 
guide bush to the right hight above the 
work when it reaches the central posi- 
tion of the ball of any size whatever. 
It only now remains to graduate this slid- 
ing block for each size of knob, and the 


jig is complete. 

Some will be interested to learn how 
the angle of 35'4 degrees is obtained, al- 
though it is only a simple geometrical 
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problem solved by the aid of elementary 
trigonometry. 

Draw two lines A B, A C at right angles 
to each other to represent the inverted 
cone. Within this angle and touching 
each side of it draw two circles of dif- 
ferent size with centers D and E to rep- 
resent the ball ends of the rods. From 
D and E draw radii at right angles to 
A E, cutting the circles at F and G respec- 
tively, and from E draw a radius at right 
angles to A B, cutting AB at B. Join G 
to F and produce it, when it will be found 
to pass through the point A. Then the 
angle GAE or © is the angle required. 

Now the triangle ABE is a right- 
angled isosceles triangle and therefore, if 
BE (the radius of the circle BGC) be 
taken as unity, the side AE is equal to 
: Now, in triangle AU E, the side GE 


equals 1 and AE equals } 2. 
GE I 

( ° (oy = = 

But tan AE 


= 0.707. 


35 degrees 16 minutes 
B. W. GRANT. 


Therefore, 0 
London, England. 








Some ‘Tendencies in the 
Patent Law 








There seems to be a popular notion 
that a patent is a sort of contract agree- 
ment between the patentee and the Gov- 
ernment. In consideration of the publica- 
tion of the invention and the surrender 
of all rights in it after a certain period, 
the Government grants a monopoly in 
the invention during that period. It is 
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an exchange of commodities, a trade deal, 
a swap. The inventor gets protection 
that he would not otherwise have, and the 
public, through the Government, encour- 
ages invention and brings to light im- 
provements that otherwise might not be 
made, or if made might lie in the dark, 
unused, for fear they would be lost or 
stolen. 

That may all be so, and perhaps the 
scholars of the legal fraternity can prove 
it. But there is another way to look at 
it, that while it may be all wrong tech- 
nically, at least appeals to common sense 
and the Anglo-Saxon love of justice. Also, 
it affords a basis for a possible and 
satisfactory solution of the difficulties 
and complications of the present state of 
affairs. At least, it is entirely practical 
and businesslike, and if it is not possible, 
so much the worse. 

A patent is not a grant at all. That 
is to say, if it is, it shouldn’t be. It is 
a formal confirmation and limitation of 
existing rights. In these enlightened 
days it is not too much to expect recog- 
nition of the value of intangible property, 
or of property rights in those values. 
Good wil! and trade names are business 
of enormous value, as no one 
will deny. They are built up by the ex- 
penditure of time, money, energy and 
brains. They are property just as much 
as buildings and land, tools and merchan- 
dise. The old common law had some 
difficulty with that fact, but the equity 
courts were willing to acknowledge that 
when values are created they become 
somebody’s property, and ought to be- 
long to whoever creaied them. Then a 
valuable invention ought -o belong to the 
inventor. It is hard to conceive how the 
Government can grant to :n inventor the 
thing that he invented or a property right 
n the product of his brains and indus- 
try. He is morally if not legally en- 
titled to it anyway, patent or no patent. 
The least that equity can do is to protect 
im in his natural right to values that 
ire most peculiarly his own, since he 
created them. 

To present and defend that proposition, 
ind to submit that it ‘s the correct view 
toward which civilization is working and 
» which in the course of time the courts 
opefully will attain, is the purpose of 

IS paper. 


assets 


CASE 


\ long step in this direction was made 
the famous coffee-mill case some five 
ars ago. The defendant admitted that 
had imitated the complaintant’s de- 
ce, and claimed a right to do so be- 
use the patent had expired. Observe 
it the decision rested, therefore, not on 
patent, but on the complainant’s in- 


THE COFFEE MILI 


rent right to the intangible property 
it he had created. And the legal fra- 
nity as well as the business world 


plauded the broad-minded judge who 
sured the protection of the court to the 








AMERICAN MACHINIST 


creator of values. Jt is one of a rapidly 
lengthening series of decisions that tend 
to look beyond the technicalities of speci- 
fication and claim and to inquire what 
was done to add to the welfare of the 
public and the wealth of the nation, in 
order to protect genius, industry, enter- 
prise and capital from depredation. A 
patent looms small on the edge of so 
comprehensive a view of the situation. 
A patent is a bit of evidence, material 
and relevant. It is gradually being rele- 
gated to its proper position. In deter- 
mining ownership of intangible valuable 
property, the real question is, Who cre- 
ated those values? Then said creator, 
his heirs and assigns, is the owner. 
This does not imply that the patent 
will cease to exist, or that the Patent 
Office will have to close its doors. Per- 
haps it will undergo little or no change. 
But its functions and its product may be 
regarded in rather a different light, per- 
haps to the large advantage of the busi- 
ness world. It may be looked upon as a 
hall of records, where ex parte evidence 
may be presented, considered, rejected or 
formally acknowledged, and filed for use 
in case of need, and for public inspec- 
tion. Then the venturer on industrial 
seas need no longer fear commercial pi- 
rates, nor depend for safety on the abil- 
ity of his attorney to pilot him among the 
rocks and shoals of conflicting opinion, 


nice distinctions and endless technical- 
ities. 
“Make ve sure to each his own 
“That he reap where he hath sown.” 
Beloit, Wis. J. C. Howe .t. 








Crank Dogs 








On looking through some back num- 
bers of the AMERICAN MACHINIST, I no- 
ticed a sketch of a crank dog, similar 
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to what is generally used in most engine 


shops. In our shop we made a slight 
addition to this design some time ago, 
and it was the absence of this that at- 
tracted my attention. The addition re- 
ferred to consists of the flange A, which 
is added to both dogs, only on opposite 
sides. The advantage of this is, that it 
does away with all setting. Face A is 
machined to correspond with the width of 
the crank web. After the crank is 
roughed out on the body, the piece taken 
out of the throw, and the webs planed, it 
is placed on the lathe bed and the dogs 
are slipped on the ends. The bolts in the 
dogs are now tightened and the crank 
is ready for putting in centers. 

It will be seen that in addition to the 
time saved in setting, they insure the 
crank pin being parallel with the body 
of the shaft, an important point in 
favor. After roughing out the crank- 
pin with heavy cuts, the setting of the 
dogs can be checked to see if they have 
moved, by putting a straight-edge across 
the two flanges A and placing a spirit 
level on the straight-edge. This will im- 


its 


mediately show if the heavy cuts have 
disturbed the original setting. 
M. A. Roor. 
Birmingham, England. 








Wheel Kink 


An Emery 








Here is another “grinding kink” for 
handling delicate work, or work which 
does not revolve, such as reamers, cut- 
ters, snap gages, etc. 


Ne 
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“AiR COOLED” Emery WHEEL 

cutting notches in the 
wheel as in the sketch. There may be 4, 
6 or more according to the size of the 
wheel, and are readily ground out 
with the edge of another wheel, using 
care to take out a like amount on each 
side in order to retain the balance. 

This makes an “air cooled” wheel and 
will be found to work to perfection in 
places where it is next to impossible to 
do business with a whole wheel. 

Althol, Mass. W. H. SAWTELL. 


It consists in 


they 
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Punching Fiber 








From time to time there have been ar- 
ticles in the AMERICAN MACHINIST on 
punching fiber. We punch ix-inch fiber 
in the following manner. The punch is 
a flat piece of brass fastened with flat- 
head machine screws to a cast-iron hold- 


er. The die is an ordinary “open” die, 
similar to those used for punching 
leather, such as shoe soles and heels, 
but without a handle. It is fastened to 
the bolster. he punch is larger than 
the die and is set so as to just touch 


the face of the die. The blanks are first 
sawed to shape, leaving a little all around 
for the die to trim off. We formerly 
milled the pieces, but since the die was 
made have no for the milling 
machine on this job. 

Philadelphia, Penn. 


we use 


S. F. M. 








Peculiar Break of an Elevator 
Worm Shaft 








Relating to D. Lustenberger’s “Peculiar 
Break of an Elevator Worm Shaft,” on 
page 218, please find inclosed a sketch of 
a ball bearing which would amend the 
trouble of the shaft being cut as shown. 
3efore making assumptions I should like 
to have the following information: 

1. Had the ball races quite bright sur- 
faces after the breakdown ? 

2. Were the surfaces of the balls intact 
at this time or had they to be renewed ? 

3. Has the washer which is being 
pressed against the bearing much clear- 
ance round the shaft and is it held cen- 
tral by the shaft, or has the face of the 
bearing a recess into which the circum- 
or shoulder (as shown in the 
accompanying sketch) of the stationary 
washer fits so that friction between shaft 
and washer is prevented ? 

1. Are there any signs of the washer 
slipping on the face of the bearing ? 


ference, 


5. Has there been any _ protection 
against dust ? 
6. What sort of oil was used for lu- 


bricating, how often has this been done 
and in which way? Have the balls had 
much or little oil ? 

7. Had the ball bearing 
cool ? 

8. How much clearance 
in the bore of the worm ? 

9. Does the shaft show 
at the worm’s 
ends ? 

10. What is the maximum load on the 
ball bearing, number of revolutions, num- 
ber of balls, their size and diameter of 
ball race ? 


been running 
has the shaft 


bright places, 
seat, especially at the 











Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























There appeared in the AMERICAN Ma- 
CHINIST, Volume 31, Part 1, page 720, an 
article “The Factor of Safety in Ball 
Bearings,” by which the dimensions of 
ball bearings could be controlled accord- 
ing to the particulars of question 10. 

To make the following assumptions as 
clear as possible, I beg to note that I 
make a distinction between the ball bear- 
ing and the bearing which supporis the 
shaft as shown in the sketch. 

It often occurs that by choosing a ball 
bearing the starting inertia of a machine, 
which may be many times the running re- 














Worm. 


anes 
Bearing. 


DIAGRAM OF BALL BEARING 


sistance, is entirely neglected. This may 
be the case with the illustrated ball bear- 
ing. The machine can run all right for 
a time—-perhaps for years—but the start- 
ing overload will gradually cause the ball 
races to wear. If this has reached a cer- 
tain degree the stationary will 
soon have a strong tendency to turn. 

It seems to me from the illustration as 
if the ball races on the washers are not 
grooved. This is the reason why I have 
shown them flat. In Mr. Lustenberger’s 
case it seems as if the stationary washer 
was held central by the shaft only. Noth- 
ing could prevent this washer from turn- 
ing occasionally and causing, when again 
coming to rest, friction on the shaft, as the 
worn spot will have a tendency to move 


washer 





in a direction away from the center. It 
will stick in this position until it is 
dragged along again which will have a 
similar effect to the feed on a cutting 
tool. Of course, the cutting of the shaft 
needs not to have been performed in a 
relatively short time, but can have had its 
beginning at the very moment the ma- 
chine was put into working order. 

As the sketch shows, the best remedy 
against such @ cutting action is to keep 
the stationary washer central with a re- 
cess turned into the face of the bearing. 
With such a provision the stationary 
washer cannot move sideways and rub 
the shaft. CONRAD DEUTSCH. 

Winterthur, Germany. 








Adjusting ‘Two Gas Engines 


to Drive One Shaft 








The recent discussion on driving a line 
shaft by two motors reminds me of a 
similar case I had to deal with a short 
time ago; but instead of motors, | had 
gas engines. 

Our shop was driven by a six-horse- 
power gas engine when first opened; but 
as our trade increased, more tools were 
added, then high-speed steel came into 
use, and we had to get a larger engine. 
This time we got one of 16 horsepower. 
This larger engine drove the same line- 
shaft, but from the other end of the 
shop. We still kept the smaller engine 
on its bed as a standby in case the other 
one broke down. 

The speed of the lineshaft was in- 
creased when the new engine was fitted 
up, so that all the tools were running 
quicker. As trade increased, we found 
our old planer was getting too small, so 
we decided to get one of the modern kind 
to cut at 40 feet per minute and return 
at 90. When we fitted this up and got 
running, we found we did not have power 
enough to drive the planer, together with 
the other tools, when cutting a_ short 
stroke. As practically half our planing 
is small surfaces on large frames, w¢ 
were stuck. 

The new engine had only been in 12 


months, and if we sold it and got a 
larger one, we stood to lose a lot ot 
money. If we worked the planer slower 


we would lose money on every job. I? 
we did these short stroke jobs at night it 
meant too much overtime for the man 

After thinking the matter over, we de- 
cided to drive one part of the shop by: 
the small engine and the other part b 
the large engine. This would, of course 
take more gas and need more attentio! 
to the engines, and would also necessi 





wir 
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tate some alteration in the grouping of 
our tools; but after serious thought we 
decided this was the cheaper method. 

SAME 


ENGINE TO THE 


SHAFT 


HITCHING THE 


Before doing the alterations one of the 
men suggested that we should drive the 
lineshatt by both engines, and only use 
the small engine when the planer was 
working on the short stroke. This sug- 
gestion we decided to try and fitted a 
larger pulley on the engine so that it 
would drive the lineshaft pulleys at the 
right speed. We now put the belt on and 
started the engine with the belt running 
on the loose pulley on the _ lineshaft. 
When the engine had got up to speed, 


we shut off the gas and immediately 


shifted the belt to the tight pulley. The 
small engine was now being driven 


through the lineshaft by the larger en- 
gine. We adjusted the governor so that 
it just missed operating the gas valve 
every time, the usual load being on the 
other engine. Then the planer was started 
on the short stroke, and, of course, the 
larger engine slackened in speed a little 
so that the small engine took a portion 
of the load. On observation, we found 
this was firing three out of four cycles, 
and the large engine about seven out of 
eight. 

We now had plenty of power without 
any expensive alterations, the only thing 
we had to get being the larger pulley for 
the engine. The small engine is only 
used when the planer is working on the 
short stroke and so no power is consumed 
when it is stopped, as we shift the belt 
onto the loose pulley on the lineshaft. 
This method of driving has given us no 
trouble so far, though we have used it 
four years, and though not strictly mie- 
it gets there all the same. 

Eng. L. A. Noyes. 


chanical 
Lancashire, 








Concrete Floors 








I have been hoping that more letters 
from the men on concrete floors would 
appear, but probably they are like my 
confreres, have that “all in” feeling and 
don’t care to write. A. L. Putnam states 
the case correctly on the expense of 
Entropy’s somewhat cynical com- 
nent in favor of rubber equipment has 
een tried, but does not equal the wood 
I put a rubber outfit out of com- 
nission in six weeks. 

Arch supports of the cushion variety 
id cushion shoes have been tried with 
ecidedly beneficial effect; yet the dis- 
mfort of the cold floor is not overcome. 

The loss to the owners of the plant 

considerable from the impaired phys- 
al condition of employees on cold days, 
irticularly in the morning, but in our 

op. where drawing dies are in constant 


shoes. 


oor. 


AMERICAN MACHINIST 
use, it is an added expense on production. 
The dust or grit put in motion by the 
hauling of stock boxes floors 
and the men in moving about plays the 
mischief with our drawing dies; 
pecially noticeable with redraws. 
It is not always convenient to redraw 
the same hour or the same day, which 
necessitates the work being thoroughly 
covered and protected from the dust, 
which is constantly on the move. Should 
a box of shells, contains 
from 500 to 1000, be left over night un- 
will be increased 
cent., plus the 


over the 


it is es- 


which usually 
covered, the expense 
from 5 to 20 per 
annoyance and irritation caused the op- 
erator from the necessity of removing 
the die to smooth its ruffled surface. 
Ayer, Mass. B. O. ATKENS. 








Comments on the Apprentice- 
ship System Subject 








I have read with much appreciation the 
article at page 780, describing the ap- 
prenticeship system of the Fore River 
Shipbuilding Company, and believe they 
have “hit the nail on the head” in more 
ways than one. Some of the points 
which seem especially commendable are: 
They select only those who have been 
grounded in the underlying principles 
of education by requiring the applicant to 
possess a training equivalent to that re- 
quired to graduate from the grammar 
schools. They seem to appreciate that 
the boy is not theirs body and soul, that 
he is yet undeveloped and that his edu- 
cation should not stop at the grammar 
school and all his energies henceforth 
be concentrated upon how best he can 
earn a few more shekels by drilling a 
maximum number of holes or threading 
the largest possible amount of studs in a 
given time; on the they take 
four hours a week of his time (on pay), 


contrary, 


away from the grind to be devoted to 
the development of his mind. 

The ratios of 8, 10, 12'. and 15 cents 
an hour for the first, second, third and 


fourth years, respectively, seem more just 
than the average. The boy who appren- 
tices himself is usually required to help 
support the family, for if his parents are 
affluent they generally have other things 
in mind for their darling. 

Again, the filling of minor positions 
in the drafting room from the appren- 
ticeship school should not only act as an 
impetus to that school, but should actual- 
ly benefit the drafting department. The 
general training on different machines in- 
stead of too much specializing in the 
first two vears and the practical 
method of teaching drawing are other 
points all worthy of mention and careful 
study by others. 

One thing I would, however, like to 
point out is that all problems should be 
practical ones and I hope the example 


very 
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given of the shaft 10 inches diameter, 
10 feet 3 long, with a one-inch 
hele running through its entire length is 
not a fair sample. Why not have made 
the hole five inches in diameter, introduce 
a little talk upon the manufacture of 
shafts, the object of the hole and 
its limiting sizes, then show that such a 
may materially reduce the 
weight and yet not materially reduce the 
strength, etc. My All prob- 
lems should be made very practical from 
a constructive standpoint and 
possible should be made interesting by a 
little talk, practical, which 
touches upon advanced phases of 
the subject dealt Teach him to do 
well the hand, but always make 
the work point higher. 


inches 


such 
hole very 
idea is this: 
wherever 
equally 
more 


with 
work in 


M. F. JACKSON. 


Philadelphia, Penn. 








Trade School Courses 








Your excellent. and valuable articles, 
“A Plea for the Untrained Worker,” “In- 
dustrial Training by Apprenticeship,” 
“Organization and Management of Trade 
Schools” and many others, all of which 
have bearing on the yet unsettled ques- 
tion of industrial education, should be 
called to the attention of all superinten- 
dents of schools of education through the 
for the reason that they are not 
with the work- 


ers’ side of the question as presented in 


country; 
likely to come in contact 
the AMERICAN MACHINIST. 

In a city near New York there is under 
construction an addition to a high school, 
which is to be devoted to industrial train- 
ing, and the very questions raised and an- 
swered in the AMERICAN MACHINIST are 
under 

The 
the statement as above: that he is not 
brought in contact with the side of the 
question as discussed in your paper, and 
is thankful for all bearing on 
the subject which are cut from your jour- 
nal and handed to him by an interested 


consideration. 


superintendent of schools makes 


articles 


party. 

Each subject taught in this course is 
carefully analyzed to find the best meth- 
od by which to present and teach. Me- 
chanical drawing finds its place in any 
make up of such a course, but how shall 
the course be constructed and how shall 


it be taught. 
Look over the 
ing books on the subject, or see how the 
subject is taught in our night 
schools, and you will not be surprised at 


many mechanical-draw- 


some of 


the question. 

I would like to see the 
CHINIST’s readers express their opinions 
mechanical drawing 
WALKER 


AMERICAN Ma- 


subject of 
J. STEWART 
Jersey City, N. J. 


on this 
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Counting the Census Return 








I have read with much interest the ar- 
ticle entitled “‘Handling Census Returns 
for the Whole United States.” I wish to 
draw your attention to the fact that the 
second paragraph of the article might be 
misleading, in that one could infer that 
before the machines which were manu- 
factured for the Government were in- 
stalled, the compiling and tabulating of 
the census statistics had to be done in the 
old way, by hand. As a matter of fact, 
the credit for the invention of tabulating 
machines for this purpose is wholly due 
to Dr. Herman Hollerith, general man- 
ager of the Tabulating Machine Com- 
pany. 

As I understand it, practically the only 
thing new on the equipment referred to is 
the punch. I am simply writing in order 
to give credit where it is due. 

GERSHOM SMITH. 
COMPTROLLER. 

Pennsylvania Stee! Company. 

[As we have illustrated the Hollerith 
machine in conrection with machine-shop 
tabulating we assumed that our readers 
were familiar with it and the fact that it 
was used in the last census. We are 
always anxious to give credit where it is 
due and have always recognized Doctor 
Hollerith as the inventor of this tabulat- 
Ep.] 


ing system. 








Removing Broken Center 
Drill Points 


In looking over the AMERICAN MACHIN- 
ist I noticed on page 748, M. Jacker’s 
Suggestion for an improvement on my 
* (if I may use his expression) 








“*scheme’ 
for removing the points of broken center 
drills. He says it is no use spoiling a 
twist drill to do the job but instead to 
make a flat drill out of a piece of drill 
rod and thus save expense. 

But in getting down to facts I can’t 
see it that way. First, it is not neces- 
sary to spoil the twist drill at all. When 
the broken point of the center drill has 
been removed it takes about five minutes 
to cut off the inch of the drill end with 
the slot in it and to grind it as it was in 
the first place. 

To make a flat drill and harden and 
temper it takes about half an hour. 

A new 3/16-inch twist drill 
cents. 

Three inches of 3/16-inch drill rod at 
10 cents per foot, 2 to make flat 
drill, hour at 40 cents per hour, 20 
cents; total, 22'. cents. 

One-enghth inch of 3/16-inch twist 
drill, 1 cent; to put slot in the drill, 1 
minute at 40 cents per hour, | cent: to 
regrind the drill, 5 minutes at 40 cents per 
hour, 4 cents; total, 6 cents. 


costs 11 


cents; 


Of course, making flat drills may be 
good practice but I don’t think M. Jack- 
er’s employer would approve of the idea. 

Detroit, Mich. Frep W. CEDERLEAF. 
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Drawing Board Templets for 
Laying Out Details 








I note the criticism by A. B. Howk, at 
page 748, of my article on the above sub- 
ject, published at page 365, in which he 
suggests cutting the templets out of the 
celluloid, and drawing around the edges 
with a pencil, the latter being the only 
instrument necessary. 

I would like to say that this has al- 
ready been tried, and that experience 
has shown several objections to this 
method. The main objection to the plan 
lies in the fact that when the drawing is 
traced, if the centers have not been in- 
dicated, the tracer is obliged to practi- 








Punched through 
imerican Machin.at 


re indicated thus 


Cents 


DRAWING BOARD TEMPLET 


cally redraw the object shown, as it is 
impracticable to trace around the edges 
of the templet with the ruling pen; at 
least the quality of the work will suffer, 
if the detail is not drawn with the com- 
passes as usual. It may be economy to 
allow the tracer to do his part in this 
way, considering the relative value of the 
designer’s and tracer’s time, but I think 
experience will prove otherwise. 

An additional illustration of the use of 
the templets is given in the knob 
shown. This particular detail is used ex- 
tensively on clamping devices for jigs and 
fixtures, and the templet for this piece is 
used more often on tool work, generally, 
than any other. 

An inspection of the piece illustrated 
will show the difficulty encountered by 
the tracer, if the centers are not pricked 
through, and the piece shown in full, as 
suggested in the original article. 

T. J. S. KISHPAUGH. 

Harrisburg, Penn. 








On page 365, T. J. S. Kishpaugh 
showed a templet he had used for lay- 
ing out details. He merely punched the 
centers. Later, on page 748, A. B. Howk 
suggested that the outline be cut out, and 
traced on the drawing with a sharp pen- 
cil. How did Mr. Howk intend to trace 
the drawing, or was it not intended for 
tracing? I frequently have occasion to 
trace steam motors on assembled draw- 
ings. I have these motors traced on 
small pieces of tracing cloth, in the two 
or three scales I most frequently use. 
The center lines are in, and the centers 
of all radii are marked by two inter- 
Secting lines. I merely put the center 
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lines on the drawing, and when the draw- 
ing is traced, slip a motor of correspond- 
ing scale under the cloth, making the 
center lines coincide, and trace. If I 
understand Mr. Howk correctly, I think 
my method would be simpler in his case 
also. 


Erie, Penn. DONALD REED. 








Dimensions in Vulgar 
Fractions 








On page 540 Con Wise writes a short 
article; “Dimensions in Vulgar Fractions 
Again.” I fully agree with Mr. Wise that 
it is quite a tedious job to work with 
these fractions but at the sane time, for 
several reasons do not think it would be 
just the thing to use the system he sug- 
gests. 

I am afraid it would cause numerous 
mistakes as the — sign might easily be 
read for where dimension or center 
lines cross a dimension and while it might 
be used on large work to some advant- 
age, it would be next to impossible to find 
room on a small detail for such a dimen- 
sion as |} + 4';. 

It would seem certain that the only 
right system to use, at least in shops do- 
ing accurate work, is the decimal system, 
and most uptodate shops have long ago 
adopted it. 

It is odd that so many drafting rooms 
persist in dimensioning drawings in com- 
mon fractions, when every tool used by 
the toolmaker or machinist is graduated 
in thousandths of an inch, and the dials 
on every machine in the shop read in 
hundredths or thousandths of an inch. 

The decimal system is the simplest 
system for calculation and no man knows 
this better than the man whose duty it is 
to check drawings. In checking, greater 
accuracy can be attained and mistakes 
will more easily be discovered. Compare 
Mr. Wise’s addition of the fractions with 
the same addition performed in decimals 
and it is at once plain which is the 
simpler. 

The greatest advantage, however, in 
using decimal fractions on a drawing, is 
that you can at once convey to the me- 
chanic the required accuracy necessary in 
nachining the part. For example: for di- 
mensions such as fillets, etc., only two 
decimals are necessary and the mechanic 
reading 0.25 inch knows at once that 
this dimension is not of great importance. 
had it read 0.250 inch he would have 
known that it must be within a half a 
thousandth, and let it read 0.2505 inch, 
he knows that the dimension must be ab 
solutely accurate. 

If a system like this were to be adopted 
in every drafting room, I feel convinced 
that it would eliminate many errors anc 
be a time saver for the shop. 

H. J. SCHMIDT. 

Wilkesbarre, Penn. 
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Cancelation of Machine Tool Orders’ 


There are two classes of orders, so 
called, in the machine-tool business: 

1. Orders from the machine-tool deal- 
ers for stock. This kind of order when 
net limited does not have a high degree 
of validity—and perhaps necessarily so— 
for no manufacturer should force his 
agent to take stock when the agent’s sales 
do not justify his previous estimate. In 
so doing we are simply using the agent’s 
nioney, thereby crippling our selling de- 
partment and increasing the costs of mar- 
keting our goods. The agent’s stock or- 
der is not economic—stocks can be more 
economically and more intelligently car- 
ried and maintained by the manufacturer 
at one central point in his warehouse 
than by his agents in their expensive 
stores at various points. This is not in- 
consistent with the policy of carrying a 
proper line of sample machines on the 
agents’ floors. Agents’ stock orders for 
the most part, serve only to record the 
agent’s judgment as to what the future 
demand may be in his territory. Many 
manufacturers therefore no longer accept 
agents’ stock orders. Where they are ac- 
cepted it should be for limited quantities 
only and made not subject to cancela- 
tion. 

2. The order of the second class is the 
order from the actual purchaser, the user 
of the machines, placed with the dealer 
or with the manufacturer direct. Many 
manufacturers are coming to regard this 
as the only order that is truly significant. 
But even this order, as commonly under- 
stood, falls short of being an actual con- 
tract. A large percentage today of ma- 
chine-tool buyers place their orders with 
the mental reservation that they can 
easily meet a change in their plans, or a 
change in the market demand, by a can- 
celation of the order any time prior to 
shipment date. To some extent this can- 
celation privilege has been written into 
the order with the sanction of the dealer, 
or against his protest. To some extent 
the dealer has encouraged the buyer to 
reserve machines, subject to cancelation, 

nd such reservations have been turned 
n as orders to the manufacturer who 
crthwith proceeds to invest his money to 

fll “the large orders on his books.” I do 

not speak of the cancelation based on 
iilure to deliver or on any other legiti- 
ate grounds. 


SUGGESTED CHANGE IN MACHINE-TOOL 
ORDERS 


Now it does seem that the machine- 
ol order as it exists today, might most 
profitably be subjected to a reform, so 


tat it shall represent a contract, not 
bject to cancelation, the option of 
f anting a cancelation to rest entirely 


By C. Wood Walter+ 








Cancelations jollow the 
taking of orders that are 
speculative. 

It is greatly to be desired 
that should 


with them a greater legal 


orders carry 
and moral obligation than 
than they do today. 

At the same time it ts not 
always either poss ible or ad- 
visable to make such orders 


tronclad. 
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with the vendor. Consider what an added 
Stability would be given to our industry 
today, if the unfilled orders on our books 
represented actual contracts not subject 
to cancelation! Consider what a change 
such a condition of our order books 
would have made in the fall of 1907! 


EVILS IN PRESENT PRACTICE 


Let us review a few of the evil results 
that follow from the present practice of 
filling up our books with so called orders 
which do not represent binding contracts: 

1. The manufacturer invests his money 
in materials and wages to finish machines 
on order, only to find when they are fin- 
ished, that he may not have orders for 
them. 

2. The manufacturer increases his 
production schedule to keep pace with his 
big order book. When his order book 
suddenly collapses under wholesale can- 
celations, he is left with a big stock on 
hand and coming out, with consequent 
heavy interest charges and often with 
heavy contracts for materials which he 
himself cannot cancel. This situation 
forces him to immediately curtail and 
run on a losing basis. It is bad enough 
to suddenly strike a market where new 
orders are scarce, without having to face 
a wholesale disappearance of the old or- 
ders. 

3. Manufacturing on the basis of an 
artificial demand (as reflected in an ar- 
tifcially padded order book) makes also 
an artificial demand for material and la- 


bor, and a consequent increase in their 
cost. This is equally true for the deal- 
er, who pays out his money to sell the 
goods, and increases his salesman’s 
wages because the salesman is piling up 
big sales—which finally may largely dis- 
appear under cancelations. 

4. Most disastrous of all—these whole- 
sale cancelations under a slump in the 
demand, leave the manufacturers with 
such an over-production on hand, that 
the stability of prices is immediately and 
most seriously threatened. 

But our industry should not be sub- 
jected to such a strain as this. Once a 
demoralizing break in prices takes place, 
it will take years to recover. Now it is 
my opinion, that we will take a long step 
in the direction of preventing this possi- 
bility, if we will cut out the cancelation 
privilege. Consider some of the benefits 
which would follow the establishment of 
the practice which would make a ma- 
chine-tool order not subject to cancela- 
tion. 


NO-CANCELATION PRo- 
VISION 


BENEFITS FROM 


1. The manufacturer may make his 
contracts for materials, arrange his man- 
ufacturing schedule, regulate the growth 
of his plant, with an actual knowledge of 
the amount of his product which he has 
absolutely sold, and which will stay sold. 

2. The machine-tool dealer or agent 
may proceed with the development of his 
business, with the definite knowledge that 
he has earned so much profit based on 
his sales already made, instead of facing 
the possibility of a threatened and finally 
absolute loss when he is confronted with 
a flood of cancelations. 

3. If the manufacturer cen regard or- 
ders as actual and absolute sales, he can 
then intelligently and economically gov- 
ern the amount and variety of stock he 
shall make, since he may approximately 
measure the actual and real demand for 
his various items of product. 

4. Under a slump in the demand, 
(which in the beginning is often more or 
less artificial) the orders remaining on 
the books, if actual and collectable, may 
be sufficient in the whole industry to 
bring about at least a partial resumption 
of business and restoration of confidence 

at least the manufacturer would have 
time to reorganize his production without 
the disasters of sudden and drastic cur- 
tailment. This same benefit would accrue 
alike to the dealer. 

It may not be always desirable or en- 
tirely possible to make a machine-tool or- 
der absolutely ironclad, but it is certainly 
most greatly to be desired that it should 
carry with it the force of a greater legal 
and moral obligation than it does today. 
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Extracts from Other Papers 








By Murray SHIPLEY * 

If there ever was a case where an 
“ounce of prevention is worth a pound 
of cure,” it lies in preventing the can- 
celation of orders in distinction from for- 
bidding it. 

In my opinion, the first step to be taken 
is to refuse to enter an order, excepting 
when the name of the buyer and ship- 
ping instructions accompany the order, 
with two objects in view: 

First—To make it difficult, 
possible, for the merchant or dealer to 
purchase for future delivery what he may 
not be able to take and pay for, and 

Second—To keep all of the product 
unsold to consumers in the hands of the 
manufacturer, that each and every one 
of his merchants may have available for 
a prospective order all machines of the 
given make that have not been bona 
fide/y purchased by consumers. 

If, in addition to this, there be devel- 
oped a uniform purchase contract for- 
bidding cancelation, which each and every 
machine-tool salesman shall be required 
to have duly filled and signed by the 
purchaser before the order will be ac- 
cepted by his firm, very much will have 
been accomplished toward eradicating 
this unfair and dangerous practice from 
the machine-tool business. 

What prompts cancelation of orders 
is “plunging” on any given product. For 
the manufacturer inflated orders create 
conditions which, if sound and true, 
would warrant his extension of manu- 


if not im- 


Lodge & Shipley Machine Tool 


* Treasurer, 
Company 
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facturing facilities and goods in process 
of production, but which, when panicky 
times come, suddenly prove false and 
dangerous and add to the already alarm- 
ing conditions brought about by small 
and diminishing receipt of new business. 








By WILLIAM B. REID * 

The over zealous customer makes 
preparations disproportionate to the ac- 
tual demand, without having an appro- 
priation from the financial department of 
his institution, setting aside from net 
liquid assets the purchase price of fixed 
cquipment. The more sanguine the cus- 
tomer is regarding the prospects of his 
own business, the more likely is he to 
order more machinery than actually re- 
quired to execute his orders, relying on 
the fact that he can cancel his orders 
before delivery, because it is not diffi- 
cult to find some excuse why the dealer 
should accept cancelation. If delivery 
has not been made in reasonable accord- 
ance with the dealer’s promise, the cus- 
tomer has a right to cancel his order. 
If the customer has, for financial reasons, 
found it necessary to retrench, and the 
dealer on investigation finds the customer 
has no strong reserve with which to meet 
his miscalculations, he will gladly accept 
cancelation, fearing that if he made de- 
livery he would have an uncollectable ac- 
count on his books; a feature with which 
the builder under the present conditions 
is, as a general rule, not familiar. 

We are all agreed that cancelations 
are not a good thing and must be discour- 
aged, but I do not believe any fixed rule 
can be laid down at this time which 
would cover all cases, but we must pay 


*Marshall & Huschart Machinery Company. 
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attention to the signs of the times, for 
visions of things to be done come a long 
time before the way of doing them ap- 
pears clear. 

Some builders have, for several years, 
reserved the right to limit the size of 
stock orders, thus enabling them to dis- 
tribute their product according to the ac- 
tual demand; now it is quite evident 
that if these builders resolve to accept 
no cancelations from the _ dealers, 
they will defeat the object which they 
have for several years worked to attain, 
for if a dealer in one locality should, 
owing to industrial conditions, be com- 
pelled to accept cancelations from his 
customers and is financially able to carry 
the surplus stock during a period of de- 
pression, he will certainly not relinquish 
any stock when trade conditions improve 
and other dealers are compelled to wait 
on factories for deliveries; which simply 
means that the builder received his busi- 
ness from the dealer in one locality in 
advance. 

I can safely say that in the machine- 
tool industry there are less petty claims 
for defective material, damage in pack- 
ing, differences in count, breakages in 
transit and inferior quality, than in any 
other line of business. Your product is 
a staple one, therefore cancelations, ex- 
cept in cases of special attachments, do 
not work a great permanent injury un- 
less the price of raw material should 
drop below the cost of that used in the 
preparation of your product for custom- 
ers’ orders which are canceled before 
completion. In some lines of business 
there is practically no salvage in can- 
celed orders, owing to the seasonable 
nature of the business. 








A Faceplate 


Figs. 1 and 2 show a faceplate drive for 
a large lathe. Instead of driving from 
the faceplate pinion a, which usually has 
a small number of teeth, into the face- 
plate wheel b, which has a large num- 
ber, an intermediate wheel c is used, 
much larger than the pinion a. The idea 
is to follow out the same principle for 
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Drive for a Large Lathe 


By W. R. Oakes 


smoother running, as a rack-planing ma- 
chine drive, where an intermediate or bull 
wheel is used between the rack pinion 
and the rack. Another point about this 
arrangement is the extra outside bearings 
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FOR A LARGE LATHE 


d and e, just where they are needed, 
instead of the usual overhang of the 
faceplate pinion. In the case of the out- 
side bearings, there is no overhang, be- 
cause of the bearings d, e, f and g, on 
each side of the faceplate pinion a and 
intermediate wheel c. The rest of the 
headstock consists of a single-gear drive, 
by locking the wheel j, which is keyed 
to the faceplate pinion shaft, sliding the 
wheels A and m out of gear with the 
wheels j and 7, and so driving through 
the facepiate pinion a and intermediat« 
wheel ¢ into the faceplate wheel b. A 
treble-geared drive is obtained, by un- 
locking the wheel j from cone pulle: 
and sliding the wheels fA and m into gear 
with the wheels 7 and J, as shown in Fig 
1, and so driving from the cone pulle 
through the wheel 7 into m and the whe: 
L into the wheel j on to the faceplat 
pinion shaft; then through the in 
termediate wheel c into the face 
plate wheel b. 
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Machine Toolsin Auto Manufacture 


Where we are making such large quan- 
tities of automobiles there is a great sav- 
ing in the use of special machinery, even 
if used for but one season. The large 
output of one model helps this, as we 
could well afford to spend $30,000 to ex- 
periment and make the tools for a rear 
axle if we were making 20,000 cars, as 
it would mean only $1.50 per car and 
would save several times that, but on 
1000 cars it would be 530 per car. 

In regard to special machinery de- 
signed for special purposes, it has usu- 
ally been considered by a salesman a 
good argument to say that the entire cost 
of the machine can be saved in one sea- 
son’s business, in comparison with the 
cost of doing the same operation on a 
standard machine. I am strongly in fa- 
vor of special machines, which do pay for 
themselves in this way, provided they 
are simple and easy to operate and not 
liable to get out of repair. 

We have two extremes of opinion in 
regard to special m chinery. A friend of 
mine, who formulates the policy of a 
large automobile concern, keeps selling 
his old machinery to buy new, as fast as 
something which he thinks is better comes 
out; consequently, he does not believe 
in very much special machinery, as he 
would not be able to sell it as readily 
as he does the standard tools. Others 
go to the other extreme and will buy 
special tools for everything, as fast as 
they come out, whether there is much 
of a saving or not. I hardly think either 
extreme is the better policy. It 
to me there is a large field for standard 
machines, somewhat simplified, to be 
used for special purposes; these to be 
sold at a cheaper price in quantities, but 
so built that the full complement of at- 
tachments could be added at any time de- 
sired. This brings up a point which I 
wish to emphasize, which is “simplicity.” 


seems 


SIMPLE MACHINES 


I think we need simpler machines with 
fewer feeds and speed changes, rather 
than machines more complete and compli- 
cated. In the ordinary use of machinery 
t is not necessary to have quick change 
f gears as the majority of our men run 
lay after day on the same piece or cut, 
nd in getting out pieces in large num- 
ers it is more advantageous to keep a 
an doing a certain piece of work as he 
apt to do better and more pieces the 
nger he is at it. The adjustments of 
e bearings should be simple and easy to 
nderstand and operate. Good foremen 
e getting scarce, and we need ma- 
ines which will require but little atten- 
n 
Referring to the gearing of the ma- 
both for driving and speed 
inges, I notice that our machine shops 


nes, 


By Robert Pierpont f 








Standard machine tools 
supplemente d by special 
machines, both kinds sim- 


ple in design, easy to ope- 
rate and not liable to get out 
of order,are the requirements 
of automobile manujacture. 




















*C'ondensed from address before the Na 
tional Machine Tool Builders Association 

*Works manager, Olds Motor Works, De 
troit, Michigan 


are continually getting more noisy, and 
I think you will all agree that when we 
want a man to do a really nice job, we 
get him off in some quiet place to work. 
The noise of gears running and shifting 
attracts the attention of men from their 
work, and it takes them a long time to 
get used to it; especially is this true of 
unskilled labor. This is another reason 
why I would favor a more simple ma- 
chine, which would also be more quiet 
in operation. 

Still another reason for 
special machine is in taking care of re- 


favoring the 


pair parts. The time is already here for 
some of the automobile manufacturers, 
and will come to all of the large pro- 


ducers, when they will not be able to take 
care of the repair parts for outstanding 
cars in the regular production machine 
shops, but will have to make special de- 
partments where these repair parts can 
be produced. If we have any special ma- 
chinery used in this year’s product but 
not in next, we can machine 
over to that repair department and con- 
tinue to make these pieces at a cheaper 
cost than could be done on standard ma- 
chines, which will all go to help the up- 
keep for the car owners. 


turn this 


Motor Drives 


I imagine the question of the direct- 
connected, or motor-driven machines, is 
receiving considerable attention at your 
factories. It has always seemed to me 
that special machinery, or that adapted 


to doing one thing, was the ideal tool 
for a direct-connected one, as the load 
will be fairly constant. It very often 


happens that a special tool will do so 
much work that it will be necessary to 
run it only part of the time. If motor 
driven, it could be shut down for the re- 
maining part of the day without cost. 

It does not seem practical to me to 
equip all standard machines with motors 
as on a standard machine the work varies 
in style, quality and power necessary to 
accomplish the desired result, as at one 


time we might be using only one horse- 
power, and at others 10 to 15, or what- 
ever the capacity of the machine might 
be. For example, if we took a room of 
20 milling machines and equipped them 
all with 7'.-horsepower motors, the sum 
would be 150 horsepower, whereas very 
likely the whole room could be run to 
better advantage with one 50-horsepower 
motor, and we would have the difference 
in investment between the 20 7'.-horse- 


power motors, as against one 50-horse- 
power. 

There are a number of machine 
built, which, under certain conditions, can 
amount of stock, 


which we 


tools 


remove an 
but the jobs are very few on 
can use a machine to the limit of its pow- 
er. On the great majority of pieces that 
automobile, if we 
remove 


enormous 


go to make up an 
held the piece tight enough to 
the material as fast as the machine will 
cut it, we would spring the piece out of 
shape. If we do not spring it in holding, 
it will spring when we let it loose. I have 
very actual a cone- 
driven machine would 
work as fast as the piece or fixture would 
done As the single or 
must 


use 
not do the 


seldom seen in 


which 


allow it to be 
geared 
more money and the wear and tear on the 
machine is greater, I am inclined 
to believe that in a few years we will, 
most of us, be of the opinion that the 
single belt-geared drive was not the stic- 


machines necessarily cost 


whole 


cess which we had expected. 
It is not many years since the cutting- 


tool or steel man came around and told 
us that his steel would stand more than 
the machine was able to do, but I have 


not heard that remark passed in the last 


two or three years, which goes to show 
that the machines themselves have been 
perfected beyond the tooling point. It is 
all very well for a manufacturer to say 
that his machine will remove so many 
cubic inches of stock a minute, but in 


actual practice that does not interest us 
as much as to have the machine run 365 
days in a year if need be, without repair, 
and do one piece after another with per- 
fect accuracy. 


MILLING MACHINES 


Modern milling machines are very pow- 
erful, and have all kinds of feeds, and 
quick-change gears for feeds, speeds, etc. 
Now same machines are just like 
the universal milling machine, except that 
the table does not only a 
small part of the work done on a 
versal miller requires the moving of the 
swinging table, the machines are knee 
type and to all intents and purposes uni- 
versal. As a rule, we use universal ma- 
chines chiefly for tool work. The ques- 
tion I wish to raise is this: Do we need 
all these attachments and feeds in the 


these 


swing As 


uni- 








1080 
same machine? Why not make them 
optional ? 
LATHES 


The same thing applies to lathes. We 
buy lathes with all kinds of quick-change 
appliances, feeds, stops, etc., but do we 
really need them, or do we buy them be- 
cause you force them on us against our 
We do, however, like the wide 
heavy carriage, the large bearings, and 
rigid tailstock. A lathe used to be a 
simple machine; it was one of the first, 
if not the first, on which we started the 
apprentice to work. 

You are getting lathes to a point where 
they are almost universal in scope. I 
do not think we want a shop full of uni- 
versal machines, the greater part of the 
attachments on which will never be used. 
There is very little work we finish on a 
lathe now. No matter whether it is 
straight or taper, inside or outside, we 
invariably have a little to grind whether 
it is to be hardened or not. This makes 
the lathe only a roughing machine at 
the best, but it must be able to rough 
accurately and true, in order to leave a 
uniform amount to grind or finish. 


will ? 


GRINDERS 


The manufacturers of plain grinders 
are moving in the right direction by mak- 
ing their machines heavier. High-speed 
machinery must be heavy and stand firm- 
ly on the floor or foundation in order 
to be satisfactory. I do not think it pays 
to be saving with your iron in the de- 
signing of grinding machinery. 

We are using water grinders in new 
ways more and more, and find they give 
the cheapest finish as well as the best 
and most accurate. This applies to soft 
parts as well as hardened ones. We want 
in the future to finish more and more 
from the rough casting or forging with- 
yut any previous or roughing operation. 
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This applies to round as well as flat sur- 
faces. 

DRILLS 

In the way of drilling and vertical bor- 
ing machines, we have used and shall 
continue to use still more multiple and 
special tools. While we now drill 10, 
15 or 20 holes on one side of a piece, 
I see no reason why we should not be 
drilling as many more on the other side 
at the same time, just as we mill a piece 
on two or three sides at the same time. 

We are using the gang drill press in 
successive operations to good advantage, 
and on large and long holes are getting 
a very cheap production, as one man can 
run a number of presses in one gang or 
set. 

I think there is a market for some hor- 
izontal boring and reaming machines with 
two or three spindles, having movable 
centers for boring out crank cases and 
transmission cases. 


ScREW MACHINES 


On the automatic screw machine we 
want greater production with accuracy. 
We also want machines which require the 
minimum of repairs. In the hand screw 
machines we are looking for new and 
original ideas for holding and tooling the 
pieces for chuck work and second opera- 
tion. Some of the large bar machines 
are going to prove to us that they can 
make gear blanks cheaper from the bar 
than from the forging. The turret-ma- 
chine builders have the right idea in en- 
abling us to buy the bare machine or with 
as many outfits or tools as we require. 


GEAR CUTTERS 


Regarding gear cutters, I do not think 
of anything other than what I have said 
in a general way. I do think, however, 
that someone should get up a machine 
or attachment for grinding rotary gear 
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cutters and hobs after they are hardened 
so that they will be absolutely correct. 
It might make the cutters more expensive, 
but with the increased wear we get from 
high-speed steel, they would be well 
worth the money. 


SPECIAL MACHINERY 


As I have already told you, I am in 
favor of special machinery for doing one 
thing, and that well and quickly, and | 
will give you two or three examples which 
perhaps you may not think of. We are 
all using square holes more or less in 
our transmission gears. There should be 
a good sale for*a machine to bore out a 
round hole into a square one, within a 
reasonably close limit. This could be 
done either vertically or horizontally, and 
does not seem to me to be a very diffi- 
cult operation. We would be willing to 
run a sizing broach through if it were 
necessary, but when we have to broach 
out a long sliding-gear hub made from 
high-grade alloy steels from the round 
hole, it is a long and seemingly unneces- 
sary operation. 

There are an enormous number of cot- 
ter-pin holes to be drilled in the ends of 
bolts and studs. I do not see why we 
should not put them into a hopper and 
have them come out all drilled automatic- 
ally. 

The same is true of castellated nuts. | 
do not see why these should not be slotted 
by an automatic machine as well as 
threaded. 

Then we have the square shafts that 
fit in the same square holes. These 
should be ground with a form or master 
doing the flats and corners all in one 
operation, in the same manner in which 
we are now grinding the cam shafts. Af- 
ter machines of this character have been 
perfected, I do not see why they should 
not be standardized and sold as such. 








Slow Running Gasolene Engines 


A gasolene engine is one of the handi- 
est sources of power when repair work or 
small jobs are to be done and the main 
engine is not running. It also frequently 
happens that it is necessary to run a 
gasolene engine at a very low rate of 
speed. Most of the stationary gasolene 
engines refuse to operate below a certain 
speed, and attempts to run such engines 
slower, result in continual stopping, and 
a tedious cranking of the engine every 
few minutes. 

The usual cause of failure to run at a 
very slow speed will be found to be due 
to the failure of the induction stroke of 
the piston to draw in with the air a suf- 
ficient quantity of gasolene to properly 
impregnate the air taken into the cylin- 
der. To be sure, this is modified to a 


great extent by the type of carbureter 
used with the engine, but it will usually 
be found that by throttling the air supply 
as it is drawn into the engine, the in- 
creased velocity thus imparted to the en- 
tering air, will pick up the gasolene with 
certainty. 

In the type of engine which is fitted 
with a place to lay a finger over the air- 
induction opening, for throttling the air 
when necessary, it is sufficient to bend 
up a strip of tin and let it clasp itself 
around the air induction pipe. As much 
or as little of the air opening may be 
covered as is found necessary and when 
the right adjustment has been obtained, a 
dent in the tin, made with a hammer will 
prevent any movement of the tin in re- 
lation to its position over the induction 


opening and the engine will run much 
slower when thus adjusted. One explo- 
sion in 10 or 12 revolutions of the cran} 
shaft is easily obtained by this method 
even when the engine would stop at on 
explosion in five or six revolutions with- 
out the tin application. 








Although little is known about the ef 
fect of vanadium on aluminum-bronze 
it has been stated that an aluminum 
bronze containing 91 per cent. of copper 
8 per cent. of aluminum and 1 per cen! 
of vanadium has a tensile strength o! 
123,000 pounds per square inch (45 Eng 
lish tons) and 12.5 per cent. elongatio: 
This strength is said to be possible o 
cast metal. 
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The Value of Rapid Clamp- 


ing Devices 


necessary to secure an excess of power 
in a small space, the gearing was the 
logical solution, but that in the great ma- 
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jority of cases, the cone-driven machine 
had all that was required, so that, in- 
stead of being a question of which was 
always best, it becomes a question of 
cone and when the 


We are all familiar with the old say- 
ing of “saving at the spigot and wasting 
at the bung.” And we often see where 
the other fellow is guilty of just such 
foolishness 

One frequent example of this—in the 
Price for Germany 24 M., Austria 29 K., other fellow’s shop, of course,—is the 
Switzerland 32 Fr., other countries in use of high-speed, special machines, 
Eastern Hemisphere 35 M., North or ‘ ; : : . 
South America 40 M., or $10. which save time, and the use of anti- or other questions. The sooner we real- 

sapnmescaennbians quated methods for holding the work ize that the good of the industry demands 

Ratened stow Fock Sat Otiee as enet which often waste all that you save. the selection of the best type for each 
Cable Address, ‘““Macurntisr,” N. Y. Perhaps as glaring a case of this kind case instead of a war of extermination 
Business Telegraph Code. as any is the use of the old “C” clamp, of either, the better for all concerned. 

with a screw, for holding work under a As a journal of machine construction, 

high-speed drilling machine. It seems it is clearly the duty of the AMERICAN 
incredible that holding fixtures will be MACHINIST to discuss freely the advan- 


when to use the 
geared head. 

This is practically the case with al- 
most every machine-shop problem, 
whether it be geared heads, motor drives 
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fact that we should know where not to 
use a certain machine as well as where 


grinder at the very least? 

All this is perfectly natural and proper 
and many of these attachments gave ex- 
cellent service in the old shop—but they 


Comments on the Apprenticeship 


System Subject Trade School 


Courses Counting the Census 


it is most useful, we see the advantage 
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built and used for a specific purpose, 
without frills or attachments beyond 
those necessary to perform its legitimate 
work. 

Conditions vary to such an extent that 
no iron-clad rule is possible. It may be 
cheaper to put a milling attachment on a 
planer rather than handle the work a sec- 
ond time, but such cases are rare as the 
cost of tying up the planer during the 
milling operation must be carefully con- 
sidered. 

It is a pretty safe rule to avoid attach- 
ments of any kind on manufacturing ma- 
chines. If any of us had the money tied 
up in attachments that have been 
abandoned or never been used at all, we 
need not be troubled by the latest ad- 
vance in the price of beef. 














Dithculties 
Ever since men were men we have 
had to fight difficulties. We are likely 
to keep on in the same way until the 
end of time. All the world loves a fighter 
provided only he fights fair. We are 


not referring to fighters in the military 
or sporting sense, but to the men who 
have gotten out and pushed when the 
mechanical world has been mired. Sheer 
persistence, everlastingly keeping at it 
has won many a fight and a bit of head 
work and a little tact a great many more, 


but of all the winners, the man who 
takes adversity and makes her fight with 
him and for him, is the one whom 


worship. 

When we see some great thing accom- 
plished and read its history, we are apt 
to think that the course which it followed 
was as it was laid out in the beginning. 
As a matter of fact the best engineers of 
men and material are those whose origin- 


al plans run off into ramifications as 
wide as a genealogical tree. The true 
engineer foresees difficulties and criti- 


cisms and he either goes around them or 
through them with studied forethought; 
and if baffled in one way, he simply con- 
gratulates that there is another 
He keeps his ear to the ground for 
for that 
which is legitimate; he is always expect- 
never 


himself 
way. 
but only 


legitimate criticism, 


ing trouble, never courting it; he 

crosses a bridge until he comes to it. 

t such a man once lose his grip, 

1 is hopelessly at 

fair or 
little 


1 


But 


his and he 
bit 


him 


confidence, 
of criticism, 


up. Every 


sea: then every 


unfair, nerves 


pebble in the roadway looks like a moun- 
tain and he knows not where he will 
steer. Then he learns that the world 
hates a quitter; hates him with an un- 


reasoning hatred, that cares not if he be 


sick in mind or body, but only sees that 
he The way a man can 
quit and live at with the world is 
to be a new tack before he quits the 


old—and that is not quitting. 


has quit. only 
eace 


om 


we 
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William P. Davis 








William P. Davis, president of the W. 
P. Davis Machine Company, Rochester, 
N. Y., and a well known figure in the 
machine-building industry, died at his 
home in Rochester on May 30, after a 
very brief 

Mr. Davis was born in Lima, N. Y., 
in 1850, and after obtaining a common 
school education, he went to work as an 
apprentice at the age of 14 in a ma- 
chine shop at Auburn. 


illness, 








WILLIAM P. Davis 


Mechanically inclined by nature, he 
took to his first work in a manner that 
displayed marked ability. Early in life 
he was taken with a desire to embark in 
business for himself, and when only 22 
he started a small machine shop in North 
Bloomfield. 

From 1874 to he 
business in a rather modest way 
eral small towns, but in the latter year 
his tendency to expand the business took 
him to Rochester in considerably enlarged 
quarters. 

Four vears later the business was or- 
ganized under its present name, with Mr. 


1890 conducted his 


in sev- 


Davis as its head, and three years ago 
a modern factory was erected for its 
use, 

By his genial nature, Mr. Davis had 
become popular with his business friends 
and associates as well as in his local 
social world. One of the last things he 
did to promote the high esteem in which 


he was held in the machine-building in- 
dustry, was his work in connection with 


the committee of arrangements for the 
recent convention of the National Ma- 
chine Tool Builders’ Association, his at- 


tendance to which was prevented by his 
last 

Besides an aged father, his wife and 
daughter, Mr. survived by 
brother Charles F. 


illness. 


one Davis is 


his Davis, who is 
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secretary and treasurer of the 


Davis Machine Company. 








Engineering Building for 


Boston 








Plans have been formulated by a num- 
ber of scientific and technical societies 
of Boston for a joint engineering club 
and societies’ building in that city, and 
those in charge of the proposition have 
had plans drawn up for the proposed 
building. The building as planned, will 
be practically in halves, the club part 
to face on a sesidential street and the 
office, or the society section, on a busi- 
ness street. It is proposed to select the 
membership as far as possible from the 
engineering, architectural and scientific 
professions with an initiation fee of S50, 
annual dues of equal amount for resident 
members, and one-half this amount for 
nonresident members. The secretary, L. 
S. Cowles, 101 Milk street, Boston, re- 
quests those interested to forward to him 
their ideas on the club, and their views 
with regard to membership. 


PERSONAL * 


S. Noda, proprietor of Roku-Roku 
Shoten, Inc., machinery merchants of 
Tokio, Japan, is in this country on a tour 
of inspection and business trip. 

N. E. Hildreth, recently superintendent 
of the factories of Carlisle & Finch Com- 
pany and the Clifton Motor Works, Cin- 
cinnati, Ohio, is now superintendent of 
the Witte Iron Works Company, Kansas 
City, Mo. 

Joseph H. Dalton, formerly foundry 
superintendent of the Jeffries Manufac- 
turing Company, Columbus, Ohio, 
recently accepted a position as superin- 
tendent of foundry with George H. 
Thacher & Company, Albany, N. Y. 

F. R. Pleasonton, formerly 
consulting engineer of the Smith & Dur- 
bush Machine Company, Philadelphia, 














has 


assistant 


Penn., has become assistant to the su- 
perintendent of the Pennsylvania Steel 
Company’s machine shop at Steelton, 


Penn. 

C. H. Kingsbury, for the past 12 years 
manager of the Niles-Bement-Pond Com- 
pany, Boston office, will take an extended 
vacetion of several months, on accoun 
of ill health. Previous to his departure, 
the managers and heads of departments 
of Hill, Clarke & Company, Inc., Chard- 
ler & Farquhar Company, Prentiss Too! 
and Supply Company, and Manning, Max- 
well & Moore, called upon Mr. Kings- 
bury to extend best wishes, and presented 
him with a masonic charm as a token of 
friendship. Mr. Eastabrook, of the com- 
pany’s New York office, will have charge 
during Mr. Kingsbury’s absence. 
solicited 


this column are 


*Items fo 
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New Tools and Shop Appliances 











A Shop Truck 








The halftone shows a truck known as 
the Gannett handy truck, and built by 
the Gannett Electrical Company, 55 Pine 
street, Providence, R. I. 

The space between the sides admits 
the feet of most heavy machines. A truck 
of any length can be made by placing 
two of the trucks in line and placing a 
heavy timber on top. Two more similar- 
ly treated completes a truck which can 
be made any width. The body of the 

















A SuHop TRUCK 


truck is slightly higher than the wheels 
and bolt holes are provided in it for se- 
curing timbers thereto. The groove in 
the center is for holding pipe or shafting. 
It weighs about 30 pounds. 








A Tool Holder 








The halftone shows a tool holder which 
is being put on the market by the Kear- 
ney Foundry, Machine and Automobile 
Company, Kearney, Neb. The tool 
can be turned to any angle, right or left, 


and the wedge-shaped washers permit 
vertical adjustment of the point. By 
means of these washers, a_ straight 


threading tool can be tilted to the angle 
of either a left- or right-hand thread. 




















Too. HOLDER 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear hére first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 























A Manufacturing Milling 
Machine 








The halftone shows a milling machine, 
a number of which have been built by the 
Lamb Knitting Machine Company, Chico- 
pee Falls, Mass., for its own The 
machines have proved so satisfactory for 


use. 



























work that the concern has de- 
cided to build them for the market. They 
will take work 48 inches long by 13 
inches square. There are three speeds 
and three power feeds with automatic 
stop and quick return by hand. The table 
is T-slotted as shown, so that fixtures can 
be bolted to it. 


its own 








The Aetna Three-way Vise 








he halftone shows a new milling-ma- 
been put on 
Milling Machine 


the 


which has 
the Becker 


chine vise 


market by 

















THE AETNA THREE-WAY VISI 


Company, Hyde Park, Mass. It is 
clamped to the milling-machine table by 
two bolts; the work can then be clamped 
in the vise and set at any angle without 


disturbing the holding-down bolts. Both 
swivels are graduated to degrees. The 


jaws are 5 inches wide, 1 
and open 3 


inches deep 
inches, 








Method of Mounting Patterns 


on Plate 











method of mounting 
for use on the molding machine, or on 
the bench, has been developed and thor- 
oughly tried out by Hugh McPhee, the 
superintendent of foundries of the Max- 
well-Briscoe Motor Company, Tarrytown, 


A new patterns 


N. Y., covering which there are patents 
pending. 














A MANUFACTURING MILLING MACHINE 








Fic. 1. FRAME FOR MATCH PLATE 
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This method is especially applicable to 
small work that can be attached to a 
gate, and numerous castings made in one 
flask. A master pattern is first made of 
the desired piece, and enough  white- 
metal pattern castings are made from this 
to fill the flask. These castings are then 
cleaned up and finished so they can be 


used as patterns, and no more pattern 
work is necessary. 
The white-metal patterns are then 


molded in the drag and the proper part- 
ing made; thus irregular-shaped pieces 
can have the parting easily made in the 
sand, and when the match board is made 
it conforms to irregularities. The 
cope is then placed on and rammed up 
and lifted off. Metal is poured into each 
impression in both the cope and nowel 
until it is filled flush with the parting 
line, a small ladle being used. By pour- 
ing each pattern individually without 
pressure, a smooth and perfect casting is 
obtained if the proper mixture is used. 
An iron frame similar to that shown in 
Fig. 1, with the proper holes or pins in 
it to fit the flask, is then placed over 


these 




















Cop! NOWEL 


PLATI 


COMPLETED AND 


MATCH 


and a composi- 
it 


both the cope and nowel, 


Ss poured them until 
metal that 
impression. The 
by a bead 
frame. A piece 
all the finish- 
and castings can be 


tion metal i into 


forms a solid casting with the 
filled 
composition is held in place 
of the 


then do 


has the pattern 


around the want 
of emery cloth 
that is esc 


VW 
match boards either on 
the 


interchangeable 


made from these 


the machine or on bench, providing 


flasks 


the 
used 

A sample of the match board for the 
cope 
rea 
Fig 


proper are 


as it is completed and 
halftone, 


nowel, 
is shown in the 


and 


dy to mold, 


5 
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An Enameling Oven Heated 
by Fuel Oil 








The line cut shows an enameling oven 

















June 9, 1910. 
positive cam movement which controls 
the length of feed. Forward and reverse 
belts drive the spindle in either direc- 
tion through a suitable clutch. 




















built by Gilbert & Barker Manufacturing [ —-<. 7 + 
Company, Springfield, Mass. el a an te meen Tithe, 
It is large enough to take a number f J ——— 
of automobile frames at a time. The i | ‘er 
. . e ! ' _ 
heating is done by means of the Gilbert ‘ H i! 
. , ‘ ; ; | 
& Barker method of burning fuel oil, but | i M1 
. . a i ; Rt | 
in this case the fuel oil is burned in the lit 
cast-iron pipe A. This is to prevent the , | | 
deposition of any particles of dust or ur- fa 
i 7 eal 
burnt matter on the work. Because of L Jsti 
this indirect method of applying the heat, Cri 02 es Sey eens" ee 
Plan 
/To be carrieé to Chimney 
cia = —<>/Or Vente: 1 in n Room ifs sutable 
Oi; YYUTO"o7 = i nee: 
{ Li a 
ed . — ete a ~~ eee 
W ‘yra Sheet Iron Colar 1 — i H 
i uts to be m ade with around Pipe, ! i 
t tos Rope Ss Asbestos 3 space between) —o ; 
} Cemen Brick & Pipe~¥ — ‘ a ' 
Bo- Fa a a a a a ae = lh <_ oH 
(oulm =o) tI —_ x -4. ae | 2 : 
Li J / /) = | ee | “ a =e . 
~ Sectional Front Elev ation Side Elevation <merican Machinise 
AN ENAMELING OvEN UsING FUEL OIL 
the oil consumption is comparatively Any one of the range of geared feeds 
high, seven gallons of oil equaling 1000 is instantly thrown into engagement by 
cubic feet of city gas. means of a positive clutch. The turret 


Chuck 








A Pneumatic Lathe 








A line 


of air-operated chucks has been 
put on the market by the Bashlin Tool 
Works, Grove City, Penn. The chucks 
are in two styles with two and four jaws, 
which are hinged the head of the 
draw-in rod. The other end of the draw- 
attached to the piston of the 
which of course, in line 
and at the back of it. 
on the nose of the 
chuck on the 
admitted to the 


on 
in rod is 
air cylinder, 
with the spindle 
A closer screwed 
spindle the 
work when air 
cylinder 


is, 


closes jaws 


the 


is 








A Bar Shear 








The Thomas Carlin’s Sons Company, 
Henry W. Oliver building, Pittsburg, 
Penn., has brought out a new bar shear 
known as its Number 21. This shear 
is of the so called alligator type, and 
while intended for cutting muck bar to 
length for the crucibles, it can be used 


for cold cutting any soft-steel bars up to 
134 inch square. 








A Plain Automatic Screw 
Machine 








Sewing Machine Com- 
panv, Belvidere, Ill‘, has placed on the 
market a new automatic screw machine. 
The bar stock fed to the by a 


The National 


is tools 





is of the horizontal type. 








Cutting Compounds 








Many different compounds are being 
used a cutting lubricant or coolant, 
all having their special advocates, and 
most of them apparently giving very good 
results on the particular work to which 
they may be adapted. 

The newest thing in this line that we 
have found in use is an application of 
the latest product of the International 
Acheson Graphite Company, known 
Aquadag. This is a composition or mix- 
ture of deflocculated graphite and water, 
so intimately mixed that the graphite re- 
mains in suspension at all times and wi!! 
pass through a fountain pen or go through 


as 


as 

















EXAMPLE OF THREADS CuT ON OLD PIPE 
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the finest filter paper without depositing 
the graphite during its passage. 

Some time ago superintendent of the 
shops of Root, Neal & Co., Buffalo, 
N. Y., had an exasperating experience in 
threading some very poor pipe with an 
old die. All the cutting compounds tried, 
including lard oil, were unsatisfactory, 
producing a thread as shown at the left 
in the figure. 

It was an odd job, and it was out of 
the question to wait for a new die. Hav- 
ing a sample of Aquadag, he prepared a 
cutting compound from this and imme- 
diately produced the thread shown at the 
right. This was probably due more to its 
lubricating than its cooling qualities, as it 
evidently prevented the thread being torn 
by the die, as in the former case. 
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this in one of its cutting-off lathes, 
and the results obtained read so much 
like a fairy tale that we should hesitate 
to repeat them if they were not vouched 
for by an official of this company. 

In this case the Aquadag was mixed 
with the soap cutting compound which 
they were using, and the results noted 
on cold-rolled steel rods averaging about 
one inch in diameter. Their records show 
that the cutting-off would make 
about 60 cuts between grindings, but that 


tools 


after adding, the other 980 cuts were 
made with one grinding. It is also 
claimed that the resulting work was 


smoother than in the first case. 

They also cite an interesting experience 
in boring and reaming bronze bushing. 
In reaming with the usual cutting com- 
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in the compound, the hole was the full 
size of the reamer. 

This seems even more difficult to un- 
derstand than the experience in cutting 
off, as one would suppose that the lu- 
bricating qualities of the graphite would 


tend in the other direction. This seems 
to be particularly true when we hear 
the further claim that it requires less 


power to run with the graphite, as in the 
case of a reamer the lubrication must 
be between the lands and the holes being 
reamed. 

In other operations it is claimed that 
an open belt can be used where it was 
formerly necessary to make use of back 
gears. 

Further experience along this line will 
be watched with interest, as anything 














Working along these same lines, the pound the hole was invariably found to which adds to the output of our present 
Niagara Machine Company, Niagara be about 0.0002 inch smaller than the equipment makes for the general good 
Falls, N. Y., has been experimenting with reamer used, but when using the graphite of the industry as a whole. 
Spring Meeting of the A. S. M. E. 

The annual spring meeting of the to some of the formulas used by the on the tensile test specimen was pre- 
American Society of Mechanical Engi- author, stating that in the work of F. W. dicted to change at a load between 7100 


neers opened at the Marlborough-Blen- 
heim, Atlantic City, on Tuesday, May 31, 
with a registration, including the mem- 
bers and guests, of about 200. The first 
day was devoted to an informal reunion 
of members, the professional sessions be- 
ginning on Wednesday morning. 


WEDNESDAY SESSION 


The professional sessions opened with 
President George H. Westinghouse in the 
A report was given by a commit- 
legislation in 


chair. 


tee appointed to consider 


connection with the licensing of engi- 
nee:.s in the State of New York. There 


scems to be a desire on the part of many 
young engineers to establish a iegal re- 
quirement for the practice of engineer- 
ing; however, this desire does not seem 
te be widespread throughout the profes- 
sion with a possible exception of those 
who are particularly engaged in what is 
dinarily referred to as “civil engineer- 
ng.”” The committee recommended that 
| such legislation be considered by a 
iuly authorized committee of the society 
connection with whatever legislative 
ommittee had the bills in charge. 
The first professional paper was pre- 
nted by Wilfred Lewis. in which he dis- 
ussed the mechanical principles of the 
1ockless jarring molding machine. This 
ichine has been described in our col- 
mns at page 40. 
Prof. Walter Rautenstrauch, in a paper 
ntitled “A Comparison of Lathe Head- 
ock Characteristics,” made a plea for a 
ore rational design that should do away 
ith the preser.t rule-of-thumb methods. 
way of discussion Mr. Barth objected 


Taylor, equations had been developed that 
were of more value than the ones taken 
from the work of Professor Nicholson. 
Several members commented favorably 
upon Professor Rautenstrauch’s work, 
and laid stress upon the need of a care- 
ful investigation of the elements of de- 
sign in machine order to 
away from the present irrational methods. 

Perhaps the most interesting paper of 
L. Jenkins. 


tools in get 


the morning was by Prof. A. 
A large number of experiments had been 
made with specimen cast-iron punch 
frames, in order to prove or disprove the 
value of the accepted for de- 
signing such members. \s paper 
will be presented in extended abstracts 
in a for the purpose of 
this report it is sufficient to say that Pro- 
reached the conclusion 
known beam formula 
; Mc , Wi 
S 7 + R 


formulas 
this 


following issue, 


fessor Jenkins 
that the well 


most accurate statement of the 
of stress relations existing in such 
Also the Résal and Pearson- 
and 
offer 


is the 
law 
specimens. 
Andrews formulas are 
awkward in their application 
many chances for error. 

In discussion, Professor Rautenstrauch 
gave the results of a few experiments 
made by him with similar 
Taking Mr. Andrews and Professor Pear- 
son’s formula and substituting values ap- 
plicable :o these castings, it was found 


unwieldy 


and 


specimens 


that S — 2.935 W. From the test or cast- 
ing No. 1 it was noted that the change in 
its rate of opening began at some load 
between 2500 pounds and 2750 pounds 


Accordingly the rate of stretch with load 


and 7800 pounds per square inch. From 
the test of the test specimen in tension, 
the change in the rate of stretch with 
load took place at 7500 pounds per square 
for the second casting the 
was made that the rate of 
stretch in the stretch specimen 
would change at about 14,150 pounds per 


inch. Similarly 
prediction 
tensile 


square inch as the change in the rate of 
opening with load in the frame casting 


began at about 5000 pounds. This change 
in the test specimen took place at about 
13,750 pounds per square inch. 

According to the well known beam 
Professor Jenkins, 


7500 


formula advocated by 
for casting No. 1, 
pounds per square 
quired a load of 4100 pounds; 
No. 2, in reach a 


of 13,750 pounds, a load of 7500 pounds 


a tensile stress of 


inch would have re- 
for casting 
order to tensile stress 


would be required 
From these experiments Professor Rau- 


tenctrauch draws this conclusion: “Be- 


cause of the results of these experiments, 
in view of 


few in number, and 


Professor Jenkins’ method 


a'though 
the fact 
of experimentation 
adapted to proving 
strain relation, it is believed that the case 
Andrews and Pearsons’ form- 


that 
and analysis were not 
any theory of stress- 
against the 
ula is not proven.’ 


The final paper of this session was by 


C. K. Lassiter, in which he showed a 
method of finishing stay-bolts and the 
advantages of reducing at the center 


automatically during the threading opera- 
ticns. A comparison of costs for the dif- 
ferent operations was also included in the 
paper. The paper did not provoke dis- 


cussion 
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The afternoon was given over to the 
enjoyment of the boardwalk and tea at 
the Country Club; the evening was de- 
voted to the entertainment on the piers, 
for which tickets were furnished by the 


local committee. 


THURSDAY SESSIONS 


The papers of the morning were de- 
voted to the work and interest of the 
gas-power section, and need mention here 
only by title: A Regenerator Cycle for 
Gas Engines Using Sub-adiabatic Expan- 
sion, by Prof. A. J. Firth; Gas Engines 
for Driving Alternating Current Genera- 
tors, by H. G. Reist; Two Proposed Units 
of Power, by Prof. William T. Magruder; 
Operating Experiences with a Blast Fur- 
nace Gas Power Plant, by H. J. Freyn. 

The first paper of the afternoon by H. 
L. Gantt showed the author’s 
experiences in textile plants, described a 
bleachery machine for “piling” cloth, and 
expressed the opinion that there was a 
wide field for the mechanical engineer 
in developing machinery and mechanical 


some of 


processes for textile plants. 

J. A. Capp, in a paper “The Elastic 
Limit of Manganese and Other Bronzes,” 
showed the difficulty of determining the 
limit of proportionality in yellow metal 
specimens, advocated the use of auto- 
graphic apparatus for this purpose and 
made a plea for better and more careful 
This is the more neces- 
and bronzes, the 


work in testing. 
for with brasses 


stress-strain 


sary 
characteristic 
smooth curve lacking the sudden drop so 
noticeable in curves from mild-steel spe- 


curve is a 


cimens. 

In the “Hydrostatic Chord,” R. D. 
Johnson, of Niagara Falls, described a 
novel shape for large pressure conduits. 
This has been designed for large pipes 
with comparatively low water pressures, 
and lving in a shallow trench. The idea 
is to make the pipe of a shape that will 
tend to round with a mean pressure and 
lift both the dead weight of the pipe and 
fill, in order that the bending 
may offset each other and 
nearly a pure tension be secured. 

“The Resistance of Freight Trains,” 
by Prof. Edward C. Schmidt, of the Uni- 
versity of Illinois the marked 
advantage of large capacity cars. Cars 
weight only required 
per ton. at 
miles per hour, while with a loaded 
weighing fifteen tons, this ran up to 7 
pounds per ton. This proportion seemed 
to hold good at various speeds, although 
the required pull to 5 and 
13'*% pounds per ton at 40 miles an hour. 
that the required 
pull per ton increased as the loads on a 


the 
movements 


top 


showed 


of 75 tons gross 


pull five 


car 


three pounds 


increased 


It was also shown 
given car became less 

In the discussion, C. W. Baker pointed 
out the relation this bore to running ma- 


chines at light load and to the designing 
of bearings to run at a low load per 
Square inch. For, from the results ob- 
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tained with cars, it was evident that the 
friction loss was less when the bearing 
was loaded to its full capacity. 

Sanford B. Moss called attention to the 
fact that the film of oil which existed 
in all well lubricated bearings made the 
coefficient of friction independent of 
load. 

The paper was freely discussed by F. 
J. Cole, W. F. M. Goss and others. 


MEMBERSHIP CONFERRED UPON 
MELVILLE 


HONORARY 
REAR-ADMIRAL 


Just before the reception on Thursday 
evening, honorary membership was con- 
Melville, 


ferred upon  Rear-admiral 
United States navy, retired. In a brief 
address President Westinghouse intro- 


duced the honored guest and presented 
the diploma. In a few well chosen 
words the admiral expressed his thanks 
for the appreciation thus shown to him. 

His address was read by Walter B. 
MacFarland, and emphasized the duty that 
the engineer owes to the public in con- 
nection with public affairs. 


FRIDAY MORNING SESSION 


This opened with a paper by Henry 
Hess on “Ball-bearing Line-shaft Hang- 
The paper gave in detail the rela- 
tive and actual first installation 
of a line shaft, with hangers, boxes, shaft, 
pulleys and belt to transmit 40 horse- 
pewer at 200 revolutions per minute for 
plain bearings and a similar shaft for 
ball bearings at 600 revolutions per min- 
ute. The latter shows a saving of 5117.08, 
or 21 per cent., owing to the use of 
smaller pulleys and belts and an annual 
saving in power cost of 536.90. 

Mr. Hess pointed out that it was pos- 
sible, and probably advisable in many 
cases, to run even plain-bearing line 
shafts at a higher speed than was usually 
done, but that it would require much 
more care as well as power, when com- 
pared with ball-bearing equipment. 

Frank B. Gilbreth inquired as to the 
effect of concrete buildings in maintain- 
ing alinement and suggested the appoint- 
ment of a committee to investigate the 
methods of supporting shafting hangers 
in concrete buildings. 

Chas. W. Baker asked regarding the 
effect of dust from concrete buildings, 
on the bearings. This brought out the 
method used by Mr. Hess for excluding 
dust and water, consisting of a shield or 
cap with square-lipped internal grooves 
that serve to keep the dirt out and the lu- 
bricant in. F. W. Dean suggested that 
for shafting getting out of 
line that were only held 
against side mot.on by the friction of the 
hanger feet. He believed that larger 
hanger bolts would tend to prevent the 
belt pull from effecting them as badly as 
was now the case. , He knew of one case 
where the line-shaft friction was 42 per 
cent., but gave the average for mill fric- 
tion as 18 per cent. 


ers.” 
cost of 


one reason 


was hangers 
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Prof. W. T. Magruder, Columbus, O., 
gave a paper on “Experimental Analysis 
of a Friction Clutch Coupling.” The tests 
made were to show the results from the 
application of a known force at the end 
of a shifter lever in a friction-clutch 
coupling. The relation between gradual 
application and picking up the load quick- 
ly is shown by the breaking of the clutch 
at 200 horsepower for the slow applica- 
tion and at 110 horsepower when the 
load was suddenly thrown on. Both of 
these took place at 100 revolutions per 
minute. 

Tables were submitted showing the 
power required.to throw the clutch into 
action under different conditions. 

The discussion included Messrs. Van- 
derhof, H. D. and Oberlin Smith. The 
former believed that results should be 
expressed in terms of the load or mass 
started and the time required to acceler- 
ate it. 

H. D. Smith, in answer to a question 
regarding gas engines, gave as his ex- 
perience that allowance should be made 
according to the type of engine used. A 
single-cylinder gas engine should have 
a clutch of twice its rated horsepower; 
a double-acting or three-cylinder engine, 
a clutch of 1 times the rated power, 
while for six-cylinder engines or other 
steadily running motors, a clutch of the 
rated capacity is all that is needed. 

Oberlin Smith referred to the satisfac- 
tory use of the cone type of clutch when 
sufficient diameter could be secured to 
give a high speed and large bearing area. 
He had found a speed of about a mile a 
minute very satisfactory. 

A paper by Prof. C. M. Garland on an 
improved absorption dynamometer was 
read in abstract in his absence. A type 
of eddy-current dynamometer was de- 
scribed, adapted for the absorption of 
power from motors under test, together 
with a statement of the conditions that 
such a dynamometer should fulfil and 
showing the advantages of this machine. 

The dynamometer consists of a copper 
disk, revolving between the poles of an 
electromagnet. The absorbed power is 
utilized in the generation of eddy cur- 
rents in the disk, producing heat that is 
carried off by the circulating water 
Change in load is effected by a rheostat 
in series with the exciting coil. 

The only discussion was from Prof 
C. L. Allen, in which he stated that the 
Alden absorption dynamometer met prac 
tically all of the requirements laid down 
by Professor Garland. In a very able 
paper, S. H. Weaver discussed critica! 
speeds for rotating bodies, and deduced 
69 formulas for such speeds covering 
various special conditions of loading. 

The nature of critical speed is thus 
explained: “All critical-speed calculations 
assume an unbalanced load. It is prac- 
ticaliy impossible to balance a rotating 
mass so that its center of gravity exactly 
with the mechanical 


coincides axis of 
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rotation. As the mass starts to rotate, the 
center of gravity will rotate in a very 
small radius around the shaft center. 


The rotation of the center of gravity at 
this small radius produces a centrifugal 
force which acts radially outward from 
the shaft center through the center of 
gravity and rotates around the shaft with 
the center of gravity.” If a vertical shaft, 
with a concentrated load located with 
its center of gravity noncoincident with 
axis of the shaft, be rotated, the 
shaft will bow in the direction of the 
load and rotate in that condition. The 
bowed shape will in itself increase , the 
circle in which the center of gravity ro- 


the 


tates; this increases the centrifugal 
force, and in turn the deflection. This 


action continues until finally a state of 
equilibrium is reached where the force 
of the shaft deflection is equal and op- 
posite to the centrifugal force of the mass. 

Above the critical speed the center of 


gravity revolves inside the bow of the 
shaft. or in a smaller circle than the 
shaft center; and the tendency of the 


rotating mass is to rotate about its own 
center of gravity, and not about the me- 
chanical center. It approaches its center 
of gravity as a limit at infinite speed. 

No satisfactory explanation has been 
given of the detail action at the critical 
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speed, or of the manner in which the 
center of gravity passes from the out- 
side to the inside of the bow of the shaft. 
In machines where the normal run- 
ning speed is higher than the critical 
speed, the shaft is made just strong 
enough to withstand the deflection in 
passing through critical speed, and as 
weak or flexible as possible for smooth 


running above the critical speed. The 
weaker the shaft, the lower the critical 
speed, the nearer approach to rotation 


about the center of gravity, and the less 
bow or deflection in the shaft. 

The various conditions of support and 
loading of shaft were _ investigated 
mathematically, and formulas __trans- 
formed for a number of special condi- 
tions presented in tabular form. These 
will be printed in a succeeding issue. 








Classifying Casehardening 
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being more suitable for certain kinds of 
work than another. A high-carbon “case” 


such as 1.1 per cent. would be 
very efficient for the kind of work 
where the pressure was fairly con- 


Stant, such as a plain bearing, but it would 
be very unsuitable and inefficient for 
parts which had to resist repeated shocks, 
because of the strong tendency of the 
high-carbon “case” to chip or even to 
peel off. Consequently, it is advisable, 
where all kinds of case-hardening have 
to be done, that compositions be 
used—one of them to produce a high- 
carbon “wearing surface,” and the other 
to produce a medium-carbon “wearing 
surface.” On the other hand, for a com- 
position to be used for “general” pur- 
poses, it should produce a “wearing sur- 
face” containing a percentage of carbon 
equal to that of the eutectoid 0.9 per 
cent., in order to give the most efficient 


two 


results. 





From a paper presented to the Iron 
and Steel Institute, dealing with the ques- 
tion of case-hardening, it is noted that 
it concludes that it is necessary to clas- 
sify case-hardening compositions both by 
the carbon per cent. obtained in the 
“case,” and also by the graduation of the 
carbon diffusion. This classification is 
necessary on account of one composition 





Another for aluminum has been 


found in combining it with gold to pro- 


use 


duce a metal that is said to possess a 
beautiful hue adaptable for wide use 
in the jewelry trade. The alloy is com- 
posed of about 78 per cent. gold and 
the aluminum seems to give just about 
enough different color to give a very 


artistic appearance. 








Increasing Shop Capacities 

















Ringling Brothers will double its car shops 


at Baraboo, Wis 

The Victoria Mills, Thornton, R. 1., will 

ild an addition 

rhe Esmond (R. 1.) Mills will install ad- 
ditional equipment, 

rhe village of Croghan, N. Y., is to build 
a waterworks system. 

rhe Lucas Pump Company, Dayton, Ohio, 
will enlarge its plant 

The London (Ont.) Bolt and Hinge Works 
will enlarge its plant 

J. Beel. Bellewood, Wis., will remove his 
sawmill to Ashland, Wis 

W. W. Crawford, Fairbault, Minn., will 
erect a blacksmith shop 

Green, Miller & May Mahnomen, Minn., 
will improve its flour mills 

The plant of the Appleton (Wis.) Water 
Works will be reconstructed 

rhe Waterous Engine Works, Brantford, 
ont., will build an addition 

Che citizens of Rippey, lowa, voted to issue 
ST7TO00) bonds for waterworks 

Baird & Collins, Peotone, Ill, is erecting a 

ent, brick and tile factory. 

A modern laundry building is to be erected 

the city prison, Atlanta, Ga 

The Columbiana (Ohio) Pump Company 

ll erect a new machine shop 

The Milwaukee (Wis.) Bronze Casting 

mpany is to enlarge its plant 

The Crescent Milling Company, Fairfax, 

nn., will erect a power house, 

The city council, Twisp., Wash., is taking 


eps for a muneipal water plant 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























The Woonsocket (R. 1.) Machine and Press 
Company is erecting an addition 

The foundry of Reid & Brown, Toronto, 
Ont., was badly damaged by fire. 

Frank Klink, of Gilbert, Minn will erect 
a sawmill at Pelican Rapids, Minn 

The city of Leicester, Mass., will shortly 
call for bids for new water system 

rhe Anderson Forge Company, Detroit, 
Mich., is now putting up an addition 

Explosion wrecked ©’ Neil's planing mill at 
Kenilworth, Ont., causing $20,000) loss 

The Parsons (W. Va.) Pulp and Paper 
( pany is to build another paper mill 

llolland & Holland, Fresn Cal., will build 
a new creamery and ice eam factory 

Wilson Brothers, South Bend, Ind will 

ild an addition to their shirt factory 


rhe Edna Smelting Works, Cincinnati, @ 
is to erect a new S100.000 brick building 
The FE. Hu Il Smith Silver Company 
Lridgeport, Conn., is building an addition 
The VPatterson Automobile ¢ ompany will 
erect a S$50.000 plant at London, Canada 
rhe planing mill of J \. Desrivieres, at 
Ottawa, Ont was muurned Loss Sao 
rhe plant of the Kinistino (Sask Milling 
Company, destroyed by fire, will be rebuilt 
The Canadia Northern Railway wi erect 
laige car shops at New Westminster, B. C, 
rhe plant the Niagara Spray Company, 
it Burt, N. ¥ was burned Loss, S100 
Dement Brothers, Walla Walla, Wash.. will 
erect a flour mi near Underwood, Wash 
The Seattle «(Wash.) Taxicab Company will 
erect a three-story garag to cost Soh) 
rhe Grand Rapids (Mich.) Cigar Box Com 
pany will build a new three-story factory 
rhe plant of the Monarch Oil Company 
Bakersfield, Cal was ned Loss, S200.000 
The citizen | p & D wi te on 
$15,000 bond issue for municipal waterworks 
The Wa m liar ‘ pa Milwaukee 
Wis., will erect a S60,000 factory ilding 
rhe Fargo Creamery Supply Company, Lake 
Mill Wis., will erect additions to its plant 
rhe Il Knapp Implement Company The 
atur, Ind., will erect a new three-story plant 
The Independent Stove Company Ohwosso 
Mich... is erecting several additional buildings 
Fifteen thousand dollars will be spent In 
improving the elect light plant at Ingersoll 
Ow 
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The Oklahoma Grain Dealers Association 
will build a $200,000 elevator at Oklahoma 
City 

rhe National Carbon Company will ect a 
$50,000 addition to its plant at Fremont, 
Ohio 

The J. M. Danelz Mercantile Company will 
build a $30,000 flour mill at Red Cliffe, Al- 
berta. 

rhe International Harvester Company will 
add three new buildings to the Auburn, N. Y., 
plant 

The Burlington (N. J.) Electric Light and 
Power Company will build a new powet 
plant 

rhe Wiegel Candy Company, ‘Tacoma 
Wash., has let contract for a four-story ad 
dition 

The American Electric Fuse Company, 


Muskegon, build a $12,000 ad- 


dition 


Mich., will 


The Norfolk & Western Railroad is consid- 
ering the erection of repair shops at Eckman, 
W. Va. 

The Tips Foundry and Machine Company, 
Austin, Tex., will rebuild its shop recently 
burned 

The Wakefield (R. 1.) Manufacturing Com- 
pany, making woolens, will install new ma 


chinery. 
School Furniture ¢ 


Mich., is to build 


] he 
Grand 


< undry. 


Ileney ‘ompany, 


Rapids, a new 


rhe Alabastine Company, of Paris, is erect- 


ing a new mill at Caledonia, Ont., to cost 
‘ peo cnened, 

ire destroyed the plant of the Standard 
Brick Company, at Empire, Ohio Loss, 
x » (oO 

The power plant of the Wilmington (Del.) 
Citys Kleetri Company was destroyed rN 


lightning 


lire practically destroyed the molding 
room of the Ypsilanti ¢(Mich.) Hay Press 
Company 

The sawmill of ‘1 A. Burrows, at Grand 
view Man., Canada, was burned, Loss 


STOO oo 


rhe plant of the New Jersey Oil and Meal 


Company, at Jersey City wa uurned Loss, 
S Tome 

I cit f Bryan lex wil build l 
wate light and sewage plant to cost about 


| Atlantic Screw Company Hartford 
( n., Is t pend about S40,000 in enlarging 
rl Brunne (‘Texas Light and Waiel 
Plant is about to erect a new light and pump 
n plant 
It Standard Found: ‘ pany Racine, 
Wi i uuilding an addition t | ised as 
‘ I HH 
| Cal ( Company Ponting Micl 
mn piate i ia e extension to it autor 
= 
lit }) t 
Tl city of East Alton, Ill is planning a 
! waterworlk and will vote on S7o0o00 
d 
I Strong-Hewat Compan to erect 
large addition ft its woolen ill in Brigg 
vil Ma 
rh Farmet Grain and Milling Company 
will erect i 1Od-barre] flour I 1] ut May 
Ville N I) 
Che York (Penn.) Manufacturing Com 
ny is building an addition to be used as 
yiler hop 
( I Shaw, Natehe Miss is contemplat 
making ome extensive improvements in 
! nds 
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The National Gauge and Register Company, 
of Minneapolis, Minn., will locate at La 


Wis. 


Crosse, 


The United Shoe Machinery Company, of 
joston, will build large factories at Maison- 
neuve, Que, 


The Riggi Candy Company, 1104 Woodland 





street, Cleveland, Ohio, is looking for a fac 
tory building. 


( Miss.) 
establish a 


The Manufacturing 
Company is to 
Newton, Miss. 


Batesville 


spoke factory at 


George W. Swift, Bordentown, N. J., ma- 
chinery manufacturer, is to build an addition 
to its plant 

The Alta (lowa) Traction and Light Com- 
pany will build a machine shop; also S0-foot 
smoke stack. 

The Warren [ron Works Company, of 


Crookston, and others, will erect a 


S7oo0 


Minn., 


garace 


The Walker Electric Company, VPhiladel- 
phia, Denn., is having an addition built to 
cost S10,000. 

The Eagle Roller Mill Company, New 
Ulm, Minn., will erect a five-story mill to 
cost S1LO0 000 

The box factory of Bradley. Miller & Co., 


Mich., 


SVOLOOO, 


Bay City, was destroyed by fire. Loss, 


about 





The Shaw Electric Company, Red Bank, 
N. J., is erecting a new power plant to cost 
about S75.000, 

The planing mill of Hall Bros. & Wood, 
Philadelphia, VPenn., was destroyed by fire. 
Loss, S7T5.000, 

Fire destroyed the plant of the Maury 
County Cereal Company, Columbia, Penn. 
Loss, S12.000 

The Baltimore (Md.) Belting Company 
awarded contract for the erection of a_ five 
story addition 

The sawmill of the Wright Lumber Com- 
pany, at Met Wis., was destroyed by fire. 
l ss STOO OOO 

rhe mill of the Blumauer Lumber Com- 
pan Tenir Wash., was destroyed by fire. 
Loss SOO Oo 

The MeBeth-Evans Glass Company, Elwood, 
Ind is erecting an addition to be devoted 
to pot making 

The Rippe Grain and Milling Company, of 
Fairmont, Minn will erect a flour mill at 
Bowman, N. ITD 

The Ilartley Silk Mill Company, of New 
Yor! will construct a large silk mill at 
Waverly x 2 

The grain elevator and warehouse John 
\W ishelman at Lancaster, Penn was de- 
stroved by rm 

ie Cummins Ice and Cold Storage Com 
pal new concern is to erect a plant at 
Ott va lowa 

The city ef Crawforé€s¢ille, Ind., has voted 
to build a new municipal electric-light plant 


SSC) thn 


rhe plant of the Standard Brick Company 


Empire, Ohio. was ned. Loss, $25,000 
Wil ‘ ebuilt 

rhe Stroh Die Moulded Casting Company, 
Milwaukee Ww i< recting a seven-story 

etory building 

The mills of the Sleepy Eye (Minn.) Mill- 
ing Company will be overhauled and im 


provements made 


The Naperville (T1l.) Lounge Company is 
lcoking for a site on which to erect a new 
and large plant 

r} Southern Motor Car Company. Jack- 
son, Tenn is looking for a site for a new 
ind larger plant 

A. A. Rarthelmes & (Ci T mto. Ont... man- 
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ufacturing piano actions, will erect a new 
five-story factory. 

The Water Committee, Kewanee, IIL, is 
considering the question of equipping new 


waterworks plant. 


The National Brake and Electric Company, 


Milwaukee, Wis., will build a $50,000 addi- 
tion to its plant. 
The Seitz Motor Company, Detroit, Mich., 


formed, is for site for an 


factory. 


recently 
automobile 

Bids have asked by Follansbee 
for erecting two hot mills at its plant at 
Follansbee, W. Va. 


looking 


been Bros. 


Cataletts Grist Mill, Fairmont, IIL, is in 
the market for engine and boiler. Arthur 
Shanks is engineer. 

The roundhouse,.of the lowa Central Rail- 


road at Marshalltown, lowa, is to be im- 


proved and enlarged. 
Bids will be received until June 283 for two 


boilers at the Columbus 


Hospital. 


B50 horsepow er 
(Ohio) State 


The citizens of Tyndall, S. D., voted to ex- 
pend $16,000 for the installation of a muni- 
cipal electric-light plant. 


R. Green & Co., shipbuilders, Chelsea, 


Mass., is looking for suitable site on which 
to erect a modern plant. 

The Spring Valley (Minn.) Electric Light 
und Investment Company will make exten- 
sive repairs to its plant. 

The Burlington (Vt.) Light and Power 
Company will erect a new  1000-kilowatt 


steam turbine power plant. 
The National 

Pittsburg, 

plant at 
The 


SOO 000 


Fireproofing 
Penn., is to 
Ilamilton, 


Company, of 
erect a S1,000,000 
Canada. 

Railroad is to build a 
planing mill on the Hackensack 
Meadows, Jersey City, N. J. 

The American lHard Company is 
preparing to make more additions to its plant 
at College Point, L. I. N. Y. 


Pennsylvania 


Rubber 


M. ©. Claussen, engineer, St. Paul, Minn., 
will prepare plans for waterworks and ele 
tric plant for Brainerd, Minn. 

The Philadelphia (Penn.) Electric Com 
pany will build an auxiliary power plant at 
Twentieth and Market sereets 

The Maritime Cold Storage Company will 
erect a five-story cold-storage plant at Locke 
port, N Ss also glue factory 

The Geyser Oil Tank Company, Fort 
Wayne, Ind., is planning to erect a new fac 
tory to employ about S00) men. 

The plant of the Hooker Electro-Chemical 
Company Niagara Falls. N. \¥ was «di 
stroyed by fire Loss, $400,000 

The plant of the Selkirk Match Company, 
at Selkirk, Manitoba, destroyed by fire, will 
be rebuilt and greatly enlarged. 

Plans have been filed by the New York 


Central Railroad fer a large addition to its 
car shops at East Buffalo. N. ¥ 

The 
treal 
stall a lot of 

Fire 
South 
| 


ollow ware were 


Mon- 
and in 


Kingsbury Footwear Company, 
double plant 
machinery. 
Blacklock 


Sad 


Canada, will its 
modern 
the Foundry, 
Tenn 


manufactured 


destroyed 
Pittsburg, irons, sinks, 
Knitting 
planning 


Eagle 
Ga. is 


that the 
Dalton, 
recently 


It is understood 
Mills ¢ 
to rebuild a 
The 
Conn., 
to take 
The 
troit 
dotte 
The 
Detroit 


‘ompany, of 
plant burned 
Velvet 


install 


American Company, Stonington, 


expect to new machinery soon 


care of increased business. 
the ID 


Wyan 


core shop at the new plant of 
Valve and Fittings Company, at 
Mich., was destroyed by fire 
Wagon 
the 


stories 


Power Company, 


started 


Grabowsky 
Mich., 
to be 


erection of a 
high. 


has 


new factory four 
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The Woodcock Manufacturing Company, of 
Litchfield, Ill., is looking for a which 
to erect a foundry and machine shop. 


site on 


Southern 
was de- 


Great 
La.. 


mill of the 
Bogalusa, 


The 
Lumber 


planing 
Company, at 


stroyed by fire. Loss, about $199,000. 
The car barns and repair shops of the 
Des Moines (Iowa) Street Railway Company 


were destroyed by fire. Loss, $140,000, 

The Ramsey-Alton Manufacturing Company, 
Mich.. is addition to be 

manufacturing bodies. 
& Clark Fort Atkinson, 
erect a Winnipeg, Man.. 

machinery. 


erecting an 
automobile 


Portland, 
used for 

Marlatt 
Wis., will 
for the manufacture of 

The Miller 
cern capitalized at 
plant for the manufacture of brass specialties. 
Ballantine & 


Company, 
plant in 
creamery 
Ont., 
establish a 


Company, London, a con- 


$70,000, will 


Fire damaged the plant of J. 


Co., Preston, Ont., to the amount of $60,000. 
The concern builds woodworking machinery. 


The Macey Company, Grand Rapids, Mich.., 
manufacturing office and library furniture. 
is erecting a four-story addition to its plant. 

The Chippewa Sugar 
Falls, Wis., is contemplating erecting a fac- 
tory for manufacturing paper from beet pulp. 

The D. J. Manufacturing Company, 
machine 


Company, Chippewa 


Murray 


Wausau, Wis., is building a new 
room. The company builds sawmill machin- 
ery. 

The Waukegan (Ill.) Commercial Associa- 


tion is to discuss the establishment of a new 


automobile factory controlled by Waukegan 


men. 


Fire in the shops of the Bessemer Railroad, 


at Greenville, Penn., destroyed temporary 
roundhouse and a number of smaller build- 
ings. 

The Burroughs Adding Machine Company, 


Detroit, Mich., is building an addition to its 
factory to have a floor space of 78,525 square 
feet. 

French & Hecht, Davenport, Iowa, have 
started the construction of a foundry in con- 


nection with new wagon works now being 
built. 

J. UU. Whitehead Company, of Chicago, 
Ill.. will establish a branch of its machinists, 
mill and railway-supply house, at Waterloo, 
lowa 

The Eastern Canadian Steel and _ Iron 
Works, Ltd., has secured a large tract of 
land at Quebec, Canada, and will erect a 
plant. 

The Gaylord (Mich.) Motor Company, re- 


cently organized to manufacture automobiles, 


is having plans made for the erection of a 


plant. 

The Dunlap Engineering 
Ohio, formerly the Columbus 
Company, is erecting an addition to its 


Company, Colum- 
bus, Pneumatic 
Tool 
plant. 
The McKeen Motor Company, Omaha, Neb., 
work on extension to _ its 
greatly 


commenced 
which will 


has 
plant, 
pacity. 

The plant of 
‘ ompany 
of Rice 
added. 

The Pribnow 
en, Wis., will 
ant will 
athe. 

The Standard 
rville, N. Y. 
on of a 
hands, 
The 
inv, 


increase its ca- 


(Wis.) Brick 
Skjelberg, 


machinery 


Washburn 
leased by T. J. 
New 


the 
been 
Wis. 


has 
Lake, will be 
Works, Mel- 
capacity of its 
planer, miller, 


and Tool 
the 
drills, 


Swage 
increase 
and need 

Wall Paper Company. Schuy- 
has broken ground for the erec- 


new coloring plant to employ 100 


Shiman-Miller 
Newark, N. J.. manufacturing diamond 


iountings and jewelry, will erect a five-story 
ddition 


Manufacturing Com- 
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Manufacturing 
tack factory, 
manufacture 


(Ont.) Tack 
erect a 


the 


The Norrisburg 
Company, 
will 
of nails. 


which is to 
build a plant for 


also 


The Milwaukee (Wis.) Electric Railway 
and Light Company wil! build a car-building 
and repairing and storing plant to cost 
S500 000. 

Post Van Der Burg & Co., Rotterdam, Hol- 
land, buyers of all kinds of machinery and 
tools, would like to receive catalogs with 
best terms. 

Fire caused $10,000 damage to the plant 


Manufacturing 
agricultural 


Richardson Company, 


Mass., 


of the 
Worcester, 
implements. 

The A. 
will shortly 
with a new 
automobiles. 


manufacturing 


©. Smith Company, Milwaukee, Wis., 
large plant in connection 


the manufacture of 


build a 
plant for 


Dr. Aldolph Luria, 26 Fowler street, Chi 
cago, Ill., representing a hospital-bed com- 
pany, is trying to secure site on which to 
erect a plant. 

The Minneapolis (Minn.) Steel and Ma- 
chinery Company is contemplating the erec 


tion of a new plate mill for the handling of 
bridge girders. 

The American Smelting and Refining Com- 
pany, with generai offices at 165 Broadway, 
New York, will build a $1,000,000 plant in 
Springfield, Il. 

The Eastern Machine Screw Company, re 


cently incorporated with M. Walter Garde, of 


Hartford, Conn., as president, has acquired 
site for a plant. 
The Wilkes-Barre (Penn.) Lace Company 


is planning to erect an addition to cost 


$500,000, which will give employment to 
1000 more hands. 

The Stockwell-Haley Company, Los An- 
geles, Cal., manufacturing bedding and up- 


holstery, is having plans prepared for a new 


four-story factory. 


One of the main buildings of the Hooker 
Electric Chemical Company, Niagara Falls, 
N. Y., was destroyed by fire, causing a loss 
of about $100,000. 

The Western Steel Corporation is having 


enlargement of 
Wash., 


its plant at 
new 


plans drawn for 
Irondale, Seattle, 


open-hearth 


including a 
furnace 

The South Western Traction Company, with 
head offices at London, Ont., is to make ex- 
tensions and will be in the market for sup- 
plies and equipment. 

The 
Company, 


Manufacturing 
manufacturing 


Lambert 
Mich.., 


Clayton & 
Detroit, 


raso 


lene furnaces, plumbers’ and tinners’ tools, is 
erecting an addition 

Fred Bredel, 405 Keene street, Milwaukee, 
Wis., builder of gas plants, is making in- 


vestigation toward securing desirable site on 


which to erect a plant 
The Acme Tiling and Concrete Company, 
Paragould, Ark., capitalized at $25,000, will 


establish a plant for the manufacture of til 


ing and concrete blocks 

The planing mill and lumber yard of the 
Harrison County Lumber Company, at Mar- 
shall, Tex., were destroyed by fire, causing 
a loss of about S30.000 


Fire destroyed $30,000 worth of 
and the plant of the 
Iron Company, at Amherst, Nova 
be replaced immediately 


machinery 
Malleable 
Will 


patterns at 
Scotia 


received by Major M. 
New York, un- 
refrigerating 


Proposals will be 
Gray Zalinski, Army building 
til 2 p.m., June 20, for ice 
plant for Corregidor, P. I 


and 


The Los Angeles (Cal.) Gas and Electric 
‘ompany will erect an addition to its electric 
generating station and boiler room at Elev- 
nth and Alameda streets 
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The Champion Company, of Boston, manu- 
facturing spark plugs for automobiles, will 
establish a factory at Toledo, Ohio, in the 


Snowflake Laundry building 
The Union Tanning Company, successor to 


the United States Leather Company, is to re- 
build its plant at Petersburg, W. Va., de- 
stroyed by fire some years ago 


Sealed will be received by the 
Frankford Arsenal, Phila- 
June 27, for one spher- 


No a. 


prope sals 
officer, 
until 


commanding 
delphia, Penn., 
Circular 


ometer as per 


The 
be interested 


’acific Railroad is said to 


in a new $1,000,000 shipbuilding 


Canadian 


and repairing plant to be erected on its 


grounds at Owen Sound, Canada. 


The Morris Manufacturing Company, Little 


Rock, Ark., capitalized at $25,000, is to build 
a plant for the manufacture of sawmill ma- 
chinery patented by T. C. Morris. 

The Gage County Gas, Light and Power 
Company, it is said, will build ai $90,000 


Neb., to be 


but also equipped with gas engine. 


plant at Beatrice, run by water, 


Fred oy 
Connecticut 


Contract has been awarded to 
& Co., Springfield, 
Company for the 
in Waterbury, Conn., to 


ley 


Mass., by the 


erection of a power house 


cost $100,000 


The Libertv Incandescent Lamp Manufac- 
turing Company, Chatham square, N. Y., 
has purchased site at Ozone Park, and is 


having drawn for a 
The 


issued a 


plans five-story factory. 


& Northwestern Railroad has 


new list of 


Chicago 


tools required, including 


lathes, crank shapers, planers, slotters, drill 
presses, boring mill, grinders, bolt cutters, 
ete. 

The Standard Metal Manufacturing Com- 
pany, of Chicago, has secured contracts from 
the “Soo” line for engine castings and will 
probably locate a foundry at Fond du Lace, 
Wis. 

Permit has been secured for the erection of 
a four-story boiler house at Forty-ninth street 
and Lexington avenue, New York, for the 
New York Central and Hudson River Rail 
road. 

The International Cement Company has 
awarded contract to the Freeborn Engineer- 
ing Company, of Kansas City, for the erec- 
tion of a $1,000,000 cement plant at Juarez, 
Mexico 


The Goold, 


Brantford, 


Shapley & 


Canada, is 


Muir 
rebuilding a 


Company, 
portion of 


plant which burned some time ago The 
company maufactures gasolene engines and 
steel windmills 

The American Stone Company, St. Louis, 
Mo., is preparing to erect a new plant to 
cost about $400,000 This is to consist of 
machine shops brass foundry, enameling 
room, nickel-plating room, et« 

The Northern Pacific Railway Company 
has taken out building permit for the erection 
at Marshall street and Thirty-seventh avenue, 
Minneapolis Minn roundhouse, coal dock, 
engine room, machine shop, et« 

Mokand Lab, inspector of works, North- 
western Railway, Gujranwala, Panjab, India, 
would like catalogs, et¢ on complete equip- 
ment of plant for the manufacture of copper 
and brass kitchen and household utensils 

The Thos. BR. Jeffrey Company, Kenosha, 


Wis is to start soon on several additions, 
includirns power house, machine shop as- 
sembling shop, inspecting shop. Some of the 
equipment needed has been contracted for. 

It is reported that the Herendeen Manufac- 
turing Company, of Geneva, N. Y recently 
merged with the U. S. Radiator Company. is 
looking for a suitable site on which to erect 
a larger plant and may move to another lo- 
cality 

1. WahIman & Son, Negaunee, Mich., has 
been awarded contract for the erection of a 
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power house at the Smith mine; also crusher 


and ore sampling house at the Austin mine, 
both operated by the Cleveland-Cliffs lron 


Company 


The Hamilton (Ohio) Motor Car Company, 
capitalized at $50,000 will establish a plant 
at Greensburg to manufacture motor cal de 
signed by Harry W. Hamilton. C. I’. Corbett, 
Walter W. Bonner, H. T. Wordfil are in 
t ested 


The St. Clair Gas and Electric Company, 
East St. Louis, Ill, has completed pians for 
a new plant to cost about $225,000 Ver 
mits have been obtained for two buildings, 
one to be engine room and the other a watel 


is house 

Proposals will be received until 3 p.m., June 
20, at the office of supervising architect 
Treasury Department, Washington, LD. C., for 
one high-pressure steam water-tube boiler for 


United States post office, court house, et 


Che Isthmian Canal Commission, Washing 


ton, IT). ¢ will receive bids up to 10:50 a.m., 
June 20, for manganese shells for revolving 

el ora crushing plant, steel castings, 
ixelon el, crucibles, hose uiplings, as pel 
Cl i No ST 


The Westinghouse, Church, Kerr Company, 
10 Bridge street, New York, is investigating 
throughout the Middle Atlantic section with 

view toward securing suitable site on which 
to erect a plant for the manufacture of iron 
castings which will employ LOW men 

The Western Dry Dock and Shipbuilding 
Company is erecting a $1,250,000) dry dock 
and shipbuilding plant at Port Arthur, Ont., 
which will entail a large amount of machin 


wiler shop, 


ery, as there will be a complete 
rolling and punching shops, pattern shop and 
foundry James Whalen, of Port Arthur, is 
president 

rhe Isthmian Canal Commission, Washing 


ton, I. C., will receive bids up to 10:50 a.m., 


June 21, for air-brake hose, rubber belting 
packing, gaskets, copper tubing, bolts, rail 
benders saws diaphragm pumps, Water 
gages, hose couplings, flue cleaners, steel 


tapes, ets as per Circular No, OSS, 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, IT. C., will open 
ids June 14 for one motor driven radial drill 
(schedule 2550), one motor driven radial drill 
(schedule eee) furnishing and installing 


miscellaneous machine tools, including oxy 
acetylene welding and cutting plant (schedule 


Charles Hl. Blanchard, formerly of the 
Blanchard - Watson 
Mass making pins, combs, et has asso 
England, of Wor 


ceste and others, and formed a company to 


Company, Leominster, 


clated himself with Fred ¢ 


0 Known as Blanchard, England & Co. Plant 
will be erected in Leominster for the manu 


facture of combs and employ about 200 hands. 

Sealed proposals will be received at the of 
fee of constructing quartermaster, Military 
prison, Fort Leavenworth, Kan., up to 10:30 


a.m., June 30, for S5 tons soil pipe and fit 





tings, 1600 brass cocks, 795 nonsiphoning 
basin traps, 10,000 feet wrought-iron pipe 
with fittings Information can be had of 
Major Phomas il. 


Slavens, constructing 


quartermaster, 

{ meeting was held in the Commercial Club 
room, Johnson City, Tenn., for the purpose 
f considering the matter of taking stock in 


down-draft smokeless-hoile! plant which is 


to e run in conjunction with the Johnson 
City Foundry Machine Works A building is 
{ be erected at a cost of about SS000 ind 
S1S8.000 of machinery will be added to enable 
e foundry and machine works to manufac 
he down-draft boilers 
I} Navy Department, Bureau of Supplies 
nd Ac nts, Washingron, I. C., will open 


AMERICAN MACHINIST 


bids June 2S—4400 feet leather belting, twist 
drills (schedule 2560), centrifugal pumps 
(schedul 2466), 100 tons pig iron, 6000 
pounds billet steel, 94,100 pounds medium 
steel (schedule 2572), eight sensitive bench 
drills, No. 4 milling machine, vertical, motor 
driven (schedule 2551), No. 5 milling ma- 
driven 


chine, univelsal, motor (schedule 


21). 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, ID. C., will open 
the following bids June 14——-Four canvas 
belts (schedule O63). five steam-jacketed cop 


per kettles (schedule 2556), nine blacksmiths’ 


anvils, 39.000 pounds bolts and nuts, 10 
mounted grindstones, 480 hammers, hand 
tools (schedule 2561), 57,000 pounds machin 
ery steel (schedule 2574). 3500 pounds rod 


steel (schedule 2560), 5250 pounds tool steel 
(schedule 2564), motor-generator set (sched- 


ule PoaT) 








New INCORPORATIONS 








Stanley Shoe Company, Boston, Mass. Man 
ufacture boots and shoes Capital, $30,000. 


A. Caunt, Lynn, president 


Trebest Gas Engine Company, Butler, Ind. 
Capital, $20,000. Directors, Il. M. Showalter, 
ID. A. Baker, Frank Creager, ete. 

Bretton Hill Garage Company, New York. 
S50.000. 


Garage. Capital, Incorporators, 


M. A. Cramer, S. Meyer, J. Fischet 
ce & ke 
Mass. Manufacture and sell machinery. Cap- 


Manufacturing Company, Chelsea, 


ital, S50,000, K. G. List, president; W. M. 
Conrad, treasurer 

T. M. & A. Motor Company, Portland, Me. 
Manufacture and deal in engines, pumps, ete. 
Capital, $1,000,000 W. E. Pearson, Swamp- 
scott. Mass president 
Chicago, Ill. 


accessories. 


Junkers-Burdick Company, 
Manufacture 
Capital, $25,000, Incorporators, O. Junkers, 
W. Burdick, G. J. Meier. 

Automatic Arms Company, Buffalo, N. Y. 
Manufacture automatic guns. Capital, $100,- 
OOO, Directors, George R. Klahs, Fred W. 
Ely, Jas. KE. McAlpine, ete. 

Maddock Textile Company, Milford Center, 
Ohio Manufacture textile goods. Capital, 
Boylan, John 


automobiles and 





S25 0000 Incorporators, A. 
Richter, A. F 


West Jersey Bag Company, Camden, N. J. 


Robinson, ete. 


Manufacture bags 
porators, A. M. Bates, Chicago, Ill: J. Chal- 
French, Camden 


Capital, S30,000, — Ineor- 


mers, | E 

Raytield Motor Car Company, Springfield, 
Il. Manufacture 
Capital, Incorporators, 
J. F. Miller, E. E. Staley, B. Vaneil 

Rock Island 
Island, Ill Manufacture mining and milling 
machinery 
Robert Forsythe, W Ww. 


automobiles and  acces- 
S150 000, 


sories, 


Pulverizer Company, Rock 
Capital, S 100,000 Incorporators, 
Wiegand, etc. 
Stillman Safety Lamp Company, New York. 
Manufacture safety lamps and apparatus for 
same Capital, S2uo.000 Incorporators, 
J. W. Potter, V. M. Bovic, F. P. Wilson. 
Johnstown Clay Manufecturing Company, 
Manufacture brick, ce- 


Capital S2oO000 


Johnstown, Ohio 
ment ete 
Friend Butt, Hf. J. Butt, Harry Butt, ete. 


Incorporators, 


Portland Cement 
Manufacture cement, ete. 
Incorporators, W. B. Whit- 

ney, F. M. Kirby, J. Walworth Sutphen, ete. 


Gulf State Company, 
Cleveland, Ohio 
Capital S1o0.000 

©. Poorman Company, New jremen, 
Ohio Manufacture and sell sheet metals, 
Incorpor- 


Zieserfelder, 


machinery, ets Capital, S20,000 


ators, Oscar ©. Poorman, EE. F 


Campus Auto Garagw Rochester _ o 
Manufacture and deal in automobiles, cycles, 
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supplies. Capital, $10,000. Incorporators, 
Eugene A. Stein, James Barry, Henry B. 
Shield. 


Mount Holly Garage, Northampton town- 
ship, Burlington county, N. J. Automobile 
garage. Capital, $100,000, Incorporators, 
W. T. Stewart, Ellis H. Parker, W. Roland 
Warwick 


Shaw-Morillat Company, Chicago, Ill. Man- 
ufacture and deal in motor vehicles and ap- 
pliances. Capital, $10,000, iIncorporators, 
Iloward I. Shaw, E. Raymond Bliss, Jr., 
Lloyd Morillat. 


National Aviation and Construction Com- 
pany, Boston, Mass. Manufacture aéroplanes 
Capital, $50,000, E. Bur- 


McCall, Dor- 


and balloons. 
lingame, Boston, president; T. 
chester, treasurer 

Napolean Lumber and Handle Company, 
Napolean, Ohio. Manufacture lumber timbers 
Capital, $10,000, Incorpor- 


Ferguson, 


and handles. 
ators, Chas. F. Ferguson, M. H. 
John Douty, ete. 

Sanitary Glass Facing and Brick Company, 
Manufacture patented glass 
Capital, $50,000, 


Columbus, Ohio. 
facing and faced bricks. 
Incorporators, IH. C. Ensign, C. H. Boardman, 


FE. K. Young, ete. 


Baldwin Motor Service Company, Llacken- 
sack, N. J. Manufacture and deal in auto- 
mobiles. Capital, $250,000, Incorporators, 
T. H. Baldwin, Ilackensack; F. 
Brooklyn, N. Y., ete. 

Dixon Motor Car Company, Buffalo, N. Y. 
Manufacture and deal in automobiles, ete. 
Capital, $15,000, Incorporators, John € 
Myers, 


Kaegebehn, 


Dixon, 408 Potomac avenue; R. A. 
1008 Main street, etc. 

McMann & Taylor Company, New York. 
Manufacture and deal in iron pipe, boiler 
Capital, $400,- 
OO. Ineorporators, G. N. K. Taylor, J. R. 
McMann, G. E. Benford. 

Slater, Marsden & Whittemore Company, 
Rockton, Ill. Machine shop and foundry. 
Capital, $20,000, Incorporators, Geo. B. 
Slater, Geo. W. E. Marsden, Henry Whitte- 
more, S. A. Hyer, Rockford, Ill. 

Universal Standard Electric Company, 
Brooklyn, N. Y. Manufacture and deal in all 
kinds of electrical machinery and _ supplies. 
Capital, $50,000, Inecorporators, J. J. Nevins, 
W. Hl. Hobart, A. Schreiber, Brooklyn. 


tubes, radiators, valves, etc. 


Horseshoe Auto Tire Company, New York. 
Manufacture and deal in automobiles and 
supplies, tires for all kinds of vehicles. Cap 
ital, $25,000. Inecorporators, U. E. Holloway, 
249 East One Hundred and Twenty-third 
street; Wm. Huber, 110 Worth street, ete. 

Inter-Eastern Paper Box and Machine Com- 
pany, New York. Manufacture and deal in 
machinery and supplies for manufacturing 
paper boxes, ete. Capital, $200,000. Incor 
porators, Melvin C. Miller, Toledo, O.: An 
drew J. Selz, Joseph E. Carr, New Rochelle, 
N. ¥. 


BUSINESS ITEMS 


The Reliance Electric and Engineering Com 
pany, Cleveland, Ohio, announces that here 
after its armature-shifting type of variable- 
speed motor will be known as the Reliance 
adjustable-speed motor instead of the Lincoln 














variable-speed motor as formerly. 

The newly organized Grant & Wood Mannu- 
facturing Company, of Detroit, and Chelsea, 
Mich., announces that in addition to its ex- 
tensive operations in the manufacture of au- 
tomatic multiple spindle screw machines and 
screw-machine products, it will also engage 
in the manufacture of high-grade balls for 
bearings. The Grant & Wood Manufacturing 
Company has acquired all rights and patents, 
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American and foreign, on Jno. J. Grant's 
and is equipping its 
extensive production 
The 
the 
the 


both 
machines and 
plant for the 
of balls 


budit and 


pro esses 


Chelsea 


of a superior quality new ma 


chines are now being company 


market 
rhis 


have its product on 
time during the 


company recently purchased outright and con 


expects to 


coming season 


some 


solidated the properties of the Grant Auto- 
matic Machine Company, of Cleveland, Ohio. 
and the Chelsea Stove and Manufacturing 
Company, of Chelsea, Mich. The plant of 
the latter company, which is a very large and 


modern one, is now being extensively equipped 
with new and modern machinery. The of- 
ficers of the company are: President and gen 


l Eben B. Boye, formerly 


sales 


eral manager, 

sales manager of the Warner & Swasey Com- 
pany, Cleveland, Ohio; vice-president, Arthur 
©. Smith, president of the A. O. Smith Com- 
pany, of Milwaukee, Wis secretary and 
treasurer, Harry L. Stanton, formerly man 


Manufacturing 
manager, 


and 
factory 


Stove 
Mich 
formerly 


Chelsea 
Chelsea, 
\ ood, 


ager of the 
Company, 


Erwin E. and gen 


president 


eral manager of the Walcott & Wood Machine 
Tool Company, Jackson, Mich The directors 
ae Dr. J. B. Book, a well known Detroit 
capitalist; John T. Shaw, president of the 
First National Bank; William T. Barbour, 


Works: Walter 


Company, 


president of the Detroit Stove 


IE. Flanders, president of the E-M-F 
Robert M. attorney. 


and trownson, 








TRADE CATALOGS 





AMERICAN MACHINIST 


Society for the Promotion of Engineering 
Education: tenth annual convention, June 
23-25, Madison, Wis. Il. Hl. Norris, secretary, 
Cornell University, Ithaca, N. 

American Society for Testing Materials; 
thirteenth annual meeting, June 2S-July ; 
Hotel Traymore, Atlantic City, N 
Marburg, secretary, University of 
vania, Vhiladelphia, 

Joint meeting of American So 
chanical Engineers and Institutih 
chanical Engineers, Birmingham, 
July 26-29, 1910 

American Society of 
monthly meeting second Tt 






ennsy! 


ety of Me 
mm ot Me 
England 


Mechanical Engineers ; 
lesday Calvin W. 


Rice, secretary “4) West Thirtyv-ninth street, 
New York City 
toston Branch Nationa! Metal Trades As 


sociation Monthly meeting on first Wednes 
day of each month, Young's hote I). I J 
Clark, secretary, SO9 Milk street, Boston, 
Mass. 

Providence Association Mechanical Eng 
neers. Monthly meeting f t fuesday each 
month. BE. « Bliss, president, 91 Sabine 


street, Providence, R. I 


New 
regular 
onth, 
Fk. Stockwell 
Mass. 


Association ; 
eting second Wednesda of each 
Exchange Club, Boston, Mass Fred 
205 Broadway, Cambridgeport, 


' ' 
wen Ss 


England F 


Engineers’ Society of Western Tennsyl- 
vania: monthly meeting third ‘7 > 
met KX Ililes, Fulton 


Pittsburg, Venn 


resday\ 
uuilding, 


secretary, 


and 


mee 


Superintendents’ 
Cleveland: monthly 
Phil Frankel, secretary 
building, Cleveland, O. 





Western Society of 
Regular meeting first 
of each month. excepting J 
Secretary. J. Hl. Warder, 1735 
block, Chicago, Il 


Engineers, Chicago, Il 
Wednesday evening 

vy and Aug 
Monadne 


ret 


ck 





Company, New 
lllustrated, 


Union Manufacturing 
Conn. Catalog. Chucks 
paper 
Ingersoll-Rand Company, 11 Broadway, New 
York Form No 


lustrated, 32 


Britain, 


G4 pages, 4x7 inches, 


BO17 Gas compressors. I)- 


pages, 6x9 inches 
Mil- 


Traveling 
Txlow 


Harnischfeger Company, 
fulletin No. 18 
Illustrated, 2S 


Pawling «& 
Wis. 
cranes. 


waukee, 


lectric pages, 


‘ 
inches 


Che Bristol Company, Waterbury, Conn 


bulletin No. 125 Class I self-contained re 
cording thermometers Illustrated, 12 pages, 
Stax1l0l4 inches. 


Nail 


Boston, 


Company, 47 
Catalog Turney 
Illustrated, 10 


and Supply 
Mass 


reamers 


rhe Grant 
High 


adjustable 


street, 
machine 


pages, %3144x6 inches, paper 


Sprague Electric Company, 527 West 


lhirty-fourth street, New York Booklet No 
ccobed Electric hoists Illustrated, 24 pages, 
ix? inches Booklet No. 516 Flexible steel 
armored hose Illustrated, 28 pages tx? 
inches. Catalog No. 321 Electric fans. Il 


lustrated, 36 pages, S8x101'14_ inches 








FORTHCOMING MEETINGS 








Society of 
annual 
June 


’ennsylvania will 
State convention at 
1-4, 1910 


Engineers’ 
ld their second 
Harrisburg, DPenn., 


American Foundrymen's Association and 
American Brass Founders Association: joint 
nvention. June 7-8-9, Detroit, Mich head 


Mol 


larters, 


Ilotel Pontehartrain 
enke, secretary, : 


Richard 
Watchung, N. J 
National Gas and Gasolene Engine Trades 
ssoclation Semi-annual convention, Cin 
nnati, Ohio, June 13-16, 1910; headquarters, 
tel Sinton Albert Stritmatter, secretary, 
neinnati, Ohio : 
Master Car Builders Association: annual 
ting June 15-17. Atlantic Citv. N. 7. Tw 
Iyer. soeeotary, Old Colony building, Chi- 





\merican Railway Master Mechanics Asso- 
tion, June 20-22, Atlantic Citv. N J. Iw 
vor, secretary. Old Colony building, Chi- 


Want ADVERTISEMENTS 








Rate 25 cents per line for cach insertion 
About siz words make a " No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 


week's issuc inswers addressed to oui are 
will be jormarded ipplicants may specify 
names to which their replies are ot to be 
ferwarded, but replies wi not be returned 
If not forwarded, they u he destroyed with 
out notice No information given by ts re 
garding any advertiser usin hor number, 
Original ictters of ecommendations or other 
pupers of alue should t he ineclosed to 
unknoirn correspondents Only bona-fide ad 
vrertisements inserted under this headine No 
addvertising accepted from a agency, aa- 


charuing a fee for 
wayes of 


dividual 
commission on 
situations 


sociation o7 i 
“registration,” or a 
successful applicants fo 








MISCELLANEOUS WANTS 








Smith, Columbia, Pa. 
2K F. J 


Caliper catalog free. E.G 
holder 


Oilstone mailed for Badge, 


286 Taaffe Place, Brooklyn, N. Y. 
We buy or pay r valty f good patented 
machine or tool. Box 282, AMER. MACHINIST. 


Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J. 

Licht and medinm weicht machinery and 
duplicate parts built to ordet tools, jigs, ete. 


MacCordy Mfg. Co., Amsterdam, N 


Patents C. L. Parker, 
ex-examiner Patent Office 
ington, Db. ¢ Write for Inventor's 

Light. fine machinery 
clalties built to 
signed and built 
facturing Co., 

A large Enclish 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan. is wanting 
good machine tools of all kinds 
Apply tox AMERICAN MACTIINIST 

We about to eoamnplete a 
and are, therefore. in ap 
the manufacture of fine instr 
for the same and jigs. ete 
Tool & Instrument Co., 9-15 © 
New York City 

Wanted—Some light work tn 


Patent Attorney, 
990 G St Wash 
ilandbook 
ind mechanical 
tools. etc de 


etriec and Mann- 


spe 





order’: jig 
Goodson | 





Providence, BR 


firm of machine-tool tm 


izvencies for 
TR9 
ontract 
take up 
iments 
Pre< 
inal I 


are large « 


sition to 
ision 
lace, 


dies 





metal manu 
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facturing by a progressive Massachusetts 
company who are at present turning out a 
high-grade mechanical product and have been 
doing so for over forty years: we employ one 
thousand hands and hav a thoroughly mod 
ern plant with uptodate machinery and fa 
cilities we would not consid invthing but 
a large and steady contract from thoroughly 


respondence solicited. Ad 
ost Macu 


reliable parties: « 
dress “Facilities Box 535 








HELP WANTED 


address of 








Classification indicates present 


advertiser, nothing else 


finishing «de 
tors Apply 


General Ele« 


Wanted—Foreman for brass 
partment It imrge elect ca ta 


Stating experten Canadian 


tric ¢ Peterbo Ontario 

Wanted First-class toolmakers, particu 
larly on punches and dies, steady work ; wages 
from ‘iit t tr an hour Apply Canadian 
General Electri ( Ltd eter I dont 

cr MAL 

lue to the steady increase of our busi 
ness, we are constantly in need of d lp 
lathe plane grind jones & Lamson nd 
ench met ilso yimakers and to simi 
vood nat ind | ition steady work, zg d 
pay t st-class en s » clea ht nd 
well \ ated; 0 1 rs W k Address, stat 
ing ex] lien I. Geo. Leyne Engineering 


‘ 

Wanted Sales nt handle on a venerous 
commission “sis, a we advertising ind 
quick selling [ine I athe to ~ imissions 


n 
prescribed 


Address 


given on all orders received 


territory send eterences wit eply 
“—e 2 AMERICA Macnu 
I ING 
Wanted—tias engine expert to take charge 
of final test, inspection and hecking it che 
partment ol ye gas nezine tact \ none 
but competent en need apply box Yer 


AMERICA 


IOWA 

Wanted rh ‘ whiy competent machinist 
and designe 1 wt as remat n growing 
manufacturing « neern cone “ > has Inven 
tive ideas and can apply them t a machin 
now eing put on the market must ” able 
to handle men t get est esults and keep 
down st of production we ave a good 
opening for n wide-awak ptodats man; 
ive el ences eX] ence nee ind wages 
wanted Box O04 AM CAN MACHINIT 

IASS Ht s 

Wanted Toolmakers, experienced my h 
and die work Apply Employment Depart 
ment, General Elect Co l’ittstield. Mass 

Wanted—Near Boston, gear inspect s k 
room clerk, too om clerk, case-hardening 
expert, day and night machinists and gear 
cutters. Box 606, AMERICAN MACHINIS 

Wanted—Mechanical draftsman experienced 
on machine tools, jigs, ete to work in draft 


ing department of large ichine shop 
employment for ght party Fore River 
Shipbuilding Co., Quincy, Mass 


MICHIGAN 


Wanted—A few first-class toolmakers ex 
perienced on dir and xture work fo 
light manufacturing Box 5092, Am. Macu 

Wanted A manager with a few thousand 
dollars to take charge of a manufact ng 
plant, located In central Michigan Box S63 
AMERICAN MACHINIS1 

Wanted Immediately first iss metal pat 
ternmakers, ft and jig makers give re 
erence and experience steady work. Holm’'s 
Machine Mfe. Co., Sparta, Mich 

Wanted Tool kers and grinders. die sink 


ers and drop forge hammer men, machinists 
and automatic screw machine operators \.1 
men only Ruick Motor Co., Flint. Mich 
Prop forge superintendent wh in show 
fn successful re rd ror nat least ve \ irs 
can obtain position with large company in 
Michigan, who will pay d sealarv to the 


man who can produce results the 





he able to design dies, plan equ 

die and forge room f and ila 7 
first-class organization e refer 
ences ive ind = salary Box 540, 





AMERICAN MACHINIST 


Wanted—Chief draftsman with technical 
engineering training. with machine and 
foundry expertence, able ft produce econom 
ical Curtis & Co. Mf Co., St. Louts 


shop 


results 
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Wanted—Chief inspector; one familiar with 
steel bolsters and car work by large steel 
plant in West; one with car building experi- 
ence preferred; give references and experi- 
ence. Box 576, AMERICAN MACHINIST. 


NEW JERSEY 


Wanted—First-class water meter general 
foreman accustomed to precision work; state 
terms and previous experience, Box 543, 
AMERICAN MACHINIST. 

Wanted—First-class water meter engineer 
having had experience in designing and man- 
ufacturing ; state requirements, age and pre- 
vious experience. tox 542, AMER. MACH. 

Wanted—Working foreman wood pattern 
maker, one who can ftigure on work and has 
executive ability; to the right man good 
wages and steady work will be given; give 
age, experience, ete. Box 564, AMER. MACH. 

Wanted— Machinists: steady work for good 
milling, boring, lathe and floor hands and die 
makers: call in person if possible; cheap 
rents and pleasant surroundings. — Ferracute 
Machine Company, ridgeton, N. J. (40 
miles south of Vhiladelphia.) 


NEW YORK 
Wanted—Planer hands, floor repair hand, 
lathe hands. Address I’. O. Box 761, North 
Tonawanda, N. Y. 


Wanted—Foreman for tool department and 
tool makers; state qualifications and_ rate 
wanted in first letter. The Kirkham Motor 
Mfg. Co., Bath, Y 

Wanted—-Two floor inspectors in machine 
shop manufacturing automobile parts; do not 
apply unless you have held a similar position. 
Address Maxwell-Briscoe Motor Co., Tarry- 
town, N. Y. 

All-around machinists, including lathe, drill, 
planer, willing machine and vise hands, can 
obtain steady employment by applying to 
Brooks Works of the American Locomotive 
Company, Dunkirk, N. ¥ 

Wanted—tThirty machine shops in Roch- 
ester, N. wants first-class machinists for 
steady positions; to efficient men wages $16.50 
to $21 per week and & hours per day; open 
shop. Write P.O. Box 2 Rochester, N. Y. 

Superintendent wanted for Eastern  print- 
ing press factory ; must have ability to handle 
men without friction, increase production, and 
reduce cost Apply stating fully, nationality, 
age, experience, references and salary ex- 
pected Box S08, AMERICAN MACHINIST. 

Wanted—We are constantly increasing our 
force and invite applications from the follow- 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men; we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 

Wanted—Foreman for tool room: must be 
an all-around mechanic, particularly an ex 
pert on die work and capable of producing re- 
sults in this line; age to be 50 to 45 years; 
wages wanted must be given, as well as a 
detailed account of previous experience, in 
order to receive consideration: references or 
copies of references will be required: do not 
answer unless these can be furnished: steady 
replies confi- 

















position; new equipment: all 
dential. Box 607, AMERICAN MACHINIST. 
OHIO 
Lathe, boring miil shaper and planer 
hands first-class increasing force, The 
Heisler Co., St. Marys, O. 
Wanted—Draftsmen familiar with detail 
crane design state wages desired The To- 
ledo M: llon Bridge Co., Toledo, Ohio 
Wanted——Salesmar to sell emery wheels 
in Ohio, Pennsylvania and New York: give 
age, experience, references and = salary ex 
pected Address “W. E. S.." AMER. Macu 
Wanted—Five first-class diemakers: those 
used to blanking and forming: permanent 
employment and good pay Address J _ 
Lester, Supt., The Davis Sewing Machine Co., 


Davton, Ohio 

Expert salesman wanted by the Defiance 
Machine Works, of Detiance, Ohio: must be 
thoroughly familiar with the general wood- 
working trade in the United States: one con 
versant with wheel and wagon manufacturing 


preferred: applicants should be under middle 
age and able to give first-class references a 
good position for a high-class man. tox 571, 


AMERICAN MACHINIST 

Wanted —First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, serer 
machine boring and milling machine opet- 





aters, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners mil!- 
‘ chts, hammermen and blacksmiths whe are 
seeking positions or desirous of imp ins 
on those which thev have to egiste their 


vidresses with the free Eaploy 

ment Department of the National Metal 
Trades Association Address Commissioner's 
or 605 New England Bldg Cleveland, O. 
Mechanical engineer with technical eduea- 


AMERICAN MACHINIST 


tion, familiar with power plant, machinery 
and tools, transmission equipment, etc., for a 
large sheet-metal working plant in Middle 
West employing 1000 men; should have 
knowledge of tools and dies for bianking, 
forming and drawing sheet steel, brass and 
tinplate; force includes 60 diemakers, and 
equipment includes a large number of stamp- 
ing and drawing presses, automatic screw 
machines, machine tools, electrical equipment, 
ete. Address, stating fully qualifications, ex- 
perience and salary expected. Box 567. Am. M. 
PENNSYLVANIA 


Wanted—Lathe, boring mill and _ floor 
hands; good wages, steady work. The Blais- 
dell Machinery Company, Bradford, la. 

Wanted—Draftsman, experienced in auto- 
mobile work; give age, nationality, experi 
ence and salary expected. tox 544, AM. MA. 

Draftsman tright, ambitious young man, 
one capable of doing detail work on motors, 
transmissions, axles, and other automobile 
work: one accustomed to detailing and mak 
ing finished shop drawings required; bright 
future. Please communicate by letter or call 
in person. Mack Bros. Motor Car Company, 
Allentown, I's 

We are increasing our force and invite ap- 
plications from machine hands of all kinds, 
including men who can turn multiple throw 
cranks, bench hands, erectors, metal polish- 
ers, and Jones & Lamson turret lathe hands; 
shop located near Vhiladelphia and building 
marine gas engines; no labor troubles; give 
experience in detail. tox O01, AM. MACH. 

Wanted—We have positions to offer from 
time to time for the following lists of first- 
class mechanics: Metal pattern makers ; wood 
pattern makers; iron molders, bench; iron 
molders, floor; brass molders, bench; ma- 
chinists; brass finishers, Fox monitor: brass 
finishers, turret lathe; toolmakers: work con- 
sists of brass and iron valves and fittings. 
In applying for any of the above positions 
state age, experience and wages. Address 
I’. E. Johnson, Supt., The Kelly & Jones Co., 
Greensburg, Pa. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia 

WISCONSIN 

Wanted—A superintendent : must be experi- 
enced in the manufacture of small motors, 
generators and controlling apparatus: this is 
an opportunity for the right man: the con- 
cern requiring the services of a superintend- 
ent is the largest in its line and the position 
offers exceptional opportunities for an ener- 
getic and capable man. Address stating age, 
experience and salary expected, tox 606, 
AMERICAN MACHINIST. 








SITUATIONS WANTED 








Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Wanted—-A few agencies for Canada or the 
Province of Quebec by a salesman, fifteen 
years’ experience in pumps, boilers, engines 
and machinery ; would confine himself to one 
line, sox $46, AMERICAN MACHINIST. 

ILLINOIS 

First class mechanical engineer (28), ex- 
perienced as mechanical draftsman and as- 
sistant master mechanic, desires change: ref- 
Box 599, AMERICAN MACHINIST. 

Designer with 8 years’ experience in roll- 
ing mill, conveyer and transmission machin- 
ery, power plants, automatic and special ma- 
chines; shop practice; technical education: 
interview if near Chicago. tox GOO, Am. MA. 

Superintendent: an energetic American, age 
10, with an exceptional long and varied ex- 
perience in the manufacture of duplicate ma- 
chine parts: light and heavy: intricate metal 
stampings and various specialties: capable of 
analyzing methods and reducing costs in a 
practical way references <A-1. Box 595, 
AMERICAN MACHINIS1 


erences, 


MASSACHUSETTS 
; Foreman wishes position with reliable firm. 
first-class, all-around machinist. thoroughly 
fa liar with modern shop practice and piece 


work system: 22 years’ experience, 17 years 
is foreman, 18 years with same firm: loca 
tion immaterial tox 610, AMER. MACHINIST. 
_ Wanted \ situation as mechanical super- 
intendent or works manager: I have exeeu 
tive ability and practical mechanical experi- 


ence that will meet the most exacting  re- 


June 9, 1910. 


quirements in all departments for the manu- 
facture of any class of mechanical goods and 
machinery. Address Box 608, AMER. MACH. 
MICHIGAN 
Designer, experienced on jigs, fixtures and 
special machines; capable of taking charge. 
tox 600, AMERICAN MACHINIST. 


MINNESOTA 


Chief draftsman, experienced, seeks posi- 
tion. Address Box 558, AMER. MACHINIST. 
NEW YORK 
Foreman (35); tool and die work; execu- 
tive, reliable, original, designer: Greater New 

York. Box 614, AMERICAN MACHINIST. 

Mechanicat engineer desires position as de 
signer and chief draftsman for general con 
tracting concern. Sox 593, AMER. MACH. 

Technical man with six years’ experience 
as draftsman and designer, also two years 
teaching machine design, desires position. 
Box 605, AMERICAN MACHINIST. 

Mechanical engineer, wide general experi 
ence, marine engines, valves, steam turbines 
and mill work, shop and drawing office, tech- 
nical graduate, desires charge. Box 611, 
AMERICAN MACHINIST. 

Superintendent or foreman, age 42, first- 
class mechanic, up to date in modern shop 
methods, wishes position, manufacturing high 
grade machinery or automobiles. Box 613, 
AMERICAN MACHINIST. 

General foreman, middle aged: newest 
ideas; now employed; engineering work, elec- 
trical and general machinery; A-1; hustler; 
can handle force with executive ability. Box 
578, AMERICAN MACHINIST. 

Designer and engineer of proven inventive 
ability, graduate, 12 years’ experience, fine 
and automatic machinery, adding machines, 
etc., open for engagement; any location. Ad 
dress Box 604, AMERICAN MACHINIST. 

Position wanted as sales manager of ma 
chinery house or as special representative of 
manufacturer; 17 years’ selling experience; 
competent to handle everything connected 
with engineering sales work. Box 597, Am. M 

By mechanical engineer and draftsman with 
7 years’ experience in machine design, light 
automatic machinery, special machine tools, 
as well as rolling mills, hoisting, conveying 
and elevating, pumping machinery, power 
plants; two years assistant master mechanic ; 
technical education: location immaterial: in 
terView possible if in or near New York. Box 
601, AMERICAN MACHINIST. 

OHIO 

Experienced superintendent, now employed, 
is open for change: expert on light and med 
ium machinery, automobile work and sheet 
metal stamping: drafting room experience, 
and all-around factory man; American, 
strictly sober, honest and industrious: loca 
tion, northern Ohio. Box 568, Am. Macu. 

PENNSYLVANIA 

Mechanical draftsman desires a change: 8 
years’ experience on automatic machinery and 
tools for interchangeable parts. tox = GOR, 
AMERICAN MACHINIST. 

RHODE ISLAND 

Advertiser, technically trained, experienced 
executive and salesman, with office and sell 
ing assistants, desires additional high grade 
line for New England. Box 602, Am. MacH. 


FOR SALE 


For Sale—Screw manufacturing business: 
excellent opportunity and profits; reasonable 
price ; first-class machinery. Box 612, Am. M. 

For Sale—Two Gridley single spindle auto 
matics; one Woods No. 188 automatic cutting 
off saw. Sullivan Machinery Company, Clare 
mont, N. H. 

For Sale—42” Bullard boring mill in good 
condition, having been in service only three 
years; send us your bill for the above. De- 
troit Stoker Company, Detroit, Mich. 

For Sale or Rent-—Foundry, machine and 
woodworking shops with machinery in village 
of Albion, N. Y good opening for manufac 
turing business. Geo. H. Church, Bergen, N. Y 

Machinery for Sale—20 h.p. Wagner elec- 
tric motor, a.c., 220 single phase, 60 cycles, 
almost new, with starting panel and switch, 
for sale: cash bargain, $325. Imperial Ma- 
chine Co., 261 Elm St., Newark, N. J. 

For Sale—-One Nash gas engine, 20 horse- 
power, two cylinder. for electrie lighting, 
pumping or power: one Reaman & Smith hor 
izontal boring mill: table 25 inches wide, 36 
inches long; will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar 
atus The above machines are in excellent 
condition. having been very little used For 
further particulars and prices apply to Rider- 
Ericsson Engine Co., 35 Warren St., New 
York. 
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Revolver and Rifle Barrel Work 


The engravings in this article, which 
is the third in the series on the Hopkins 
& Allen Arms Company’s methods, are 
with few exceptions views in depart- 
ments where revolvers of various kinds 
are manufactured. 

The illustration in Fig. 1 is a general 
showing a group of milling ma- 
Hopkins & 
Each ma- 

suitable 


view 
chines in operation on the 
Allen safety police revolvers. 
chine here is equipped with 
holding fixtures and cutters for turning 
out parts rapidly and accurately. A pro- 
filing operation is illustrated in Fig. 2, 
the work (a revolver receiver) the hold- 
ing fixture, the former plate, cutter, etc., 
all being clearly seen in the engraving. 


A SPECIAL MILLING FIXTURE 


An interesting profiling operation per- 
formed on a miller is shown clearly in 
Fig. 3. The fixture is designed for bev- 
eling a circular joint A on the revolver 
frame and the work. is rotated to feed 
the circular edge around against the 
cutter. The fixture is constructed to 
handle right- and left-hand parts, the lo- 
cating slots, pins and stops being dupli- 
cated at opposite sides of the faceplate 
upon which the work is mounted. The 
hardened stops on the periphery of the 
plate determine the angle through which 
the plate and work must be rotated, and 
after the preliminary adjustments are 
made the pieces are handled quickly. 
The work is located on the central pin 
hole and is secured quickly by one clamp 
as represented. 


USING THE SHAPER 


Another interesting operation is ac- 
complished through the medium of the 
fixture mounted on the shaper, shown in 
Fig. 4. The tool B in this fixture cuts 
out a circular seat in the barrel exten- 
sion, Fig. 5, forming part of the circular 
joint on the safety police pistol, this 
seat being engaged by the curved locking 
surface projecting 2bove the receiver or 
frame, so that as the pistol is closed, 
the two main perts are drawn snugly 
together. 

The shaper fixture which cuts this con- 

ive seat consists of a base attached to 
he shaper knee to which is pivoted a 
ocker C, carrying the cutting tool B, 

hich is itself in the form of a movable 
lide with the tool forged at one end, 
hile at the other it is adapted to be fed 

» the work by an ediusting screw D. 

he work is held as indicated in the base, 

d the upper part of the fixture is con- 

cted with a slotted bar E in the tool 

st of the shaper which slips over a 

n at the side of the rocker. As the 

iper ram travels to and fro, the rock- 

head C is oscillated, 


through the slot in 


swinging the 


tting tool down 


By Frank A. Stanley 








Fire arms manujacture re- 


quires an extenstve equipment of 
machinery and tools, and much 
oj the apparatus used 1s peculiar 
to this line of work. 

The Hopkins & 


parts are produced in a sertes of 


i/len revolver 


operations perjormed on milling 
shapers, 


ret machinery, etc. The rift 


machines, brofilers, tur 

harrels are machined with equally 
important tools. 

machines, attach 


and meth 


Some oj the 
6 pec ral de vices 


accom plishing 


ments, 


ods for accurate 


und satisfactory result 




















the barrel lug of the revolver, thus pro- 
ducing the curved seat required. 

It should be noted that the work is 
located in the fixture by a plug F, pushed 
through the pivotal hole of the barrel, 
which is, of center from 
which the radius of the curved seat is 
struck. The bushings through which the 
locating plug is pushed, are extended in- 
wardly a sufficient distance to form the 
bearings about which the upper or rock- 
ing member of the fixture is supported. 


course, the 











This location of the pivot assures an arc 
of correct radius being cut in the work. 


A FIVE-SPINDLE TURRET LATHE 


The machine in Fig. 6 is equipped 
with a fixture which holds the revolver 
barrel while putting in the pin hole. The 
turret carrying the different tool spindles 
is indexed around and each spindle as 
it comes into the uppermost or working 
position, is thrown into action by shift- 


ing the belt from the loose pulley at 
the side, onto the spindle pulley. After 
the tool is withdrawn, the belt shifts 


again to the loose pulley and the turret 
is then indexed to the next position. With 
this arrangement the spindles remain 
idle until indexed to operative position. 


INDEXING BENCH MILLERS 


The machine in Fig. 7, which is one 
of several tools used on light work, cuts 
the ratchet teeth in the hub at the ends 
of the revolver cylinder. The work slide 
of the machine is operated by hand and 
the indexing and milling operations are 
accomplished with great rapidity. A 
number of finished cylinders will be no- 
ticed in the pan in which the machine is 
mounted. 


SCREW BROACHING MACHINE 


An interesting machine is illustrated 
in Fig. 8. This is a power-driven screw 
broaching press, which at present is util- 


ized for forming the mortise for the cyl- 
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PROFILING 


inder in solid revolver frames, as well 
as for broaching out various other square 
and irregular holes. The driving pulleys 
for this machine are provided with fric- 
tion clutches, which are automatically 
controlled by the ram of the press as it 
travels in its guide. That is, when the 
ram on the down stroke strikes the stop, 
the forward driving friction is thrown 
out and the reversing pulley engaged to 
return the ram to its uppermost position, 
where, upon arrival, it throws out the 
reversing friction and remains stationary 
until the foot lever is again depressed 
to start the cycle of operations for the 
next piece of work. 


RoTARY MILLING 


Fig. 9 represents a Brown & Sharpe 
vertical-spindle milling machine with a 
rotary table arranged for milling the 
spherical surface G, known as the recoil 
plate. The revolver frame or receiver is 


1 

















Fic. 4. CUTTING 





REVOLVER RECEIVER FIG. 


located centrally on the fixture at the 
middle of the table and when adjusted 
properly to the special formed cutter it 
is an easy matter to rotate the table and 
form the recoil plate to the correct ra- 
dius. The fixture takes care of that por- 
tion of the recoil plate projecting at both 
right and left sides of the receiver with- 
out readjustment of the work table. 


REVOLVER FRAME JIG 
The jig in Fig. 10 holds the receiver 
while forming the holes for barrel and 
cylinder pin. The turret drill is fitted 
with drills, reamers, taps, counterbore 
and facing tools, and the jig not only 
guides the drills, but when opened al- 
lows the facing tool to reach the upper 
end of the work which is exposed by the 

swinging back of the jig top. 


AN OLD PROFILER 


The machine represented in Fig. 11 is 


an 








4 CURVED SLOT IN THE SHAPER 





3. 


BEVELING CIRCULAR JOINT 


a profiler built by Wood & Light, pre- 
sumably about forty years ago, possibly 
longer, and yet it is stated that the cut- 
ter spindle of this machine has not been 
replaced in all these years and it is still 
doing highly satisfactory work. A sketch 
of the spindle is given in Fig. 12 and as 
will be noticed, the lower bearing has an 
included taper of 25 degrees, measures 
about one inch at the bottom or small 
end, and approximately 2'4 inches at the 
larger end. This taper bottom bearing 
runs in a hardened-steel box; the upper 
end of the spindle is very slightly tapered 
and runs in another hardened box. The 
machine is in constant use and apparent- 
ly will last for another generation. 

The machine is illustrated as set up 
for profiling the outside and inside of the 
guards, and the method of holding the 
guard and guiding the cutter is clearly 
represented as is also the appearance of 
the work before and after profiling. 


FITTING AND BLUING DEPARTMENTS 


Two views in the revolver-fitting room 
are reproduced in Figs. 13 and 14. This 
department is clean, well lighted and ful- 
ly equipped with benches and_ such 
tools as are required in assembling the 
work. As all of the constituent parts 
of the revolver are held closely to size 
in the manufacturing departments, there 
is little actual fitting to be done here 
aside from touching up joints, removing 
burs, fitting pins, etc. 

















Fic. 5. THE 


JoINT ON THE Hopkins & 
ALLEN SAFETY POLICE REVOLVER 
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BLUING APPARATUS 

The bluing of a large number of metal 
parts entering into gun and pistol con- 
struction is carried on in the department 
illustrated in Fig. 15. This shows a pair 
of charcoal pots of rectangular form, in 
which powdered charcoal as fine as flour, 

















Fic. 7. BENCH MILLER FOR CUTTING 
TEETH IN END OF REVOLVER 
CYLINDER 


is heated over a coal furnace until it is 
almost in liquid condition. Into this char- 
coal powder the parts to be blued are 
placed either by holding them on wires 
or securing a number of them to a handy 
fixture by means of which they may be 
readily immersed and withdrawn from 
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Fic. 8. BROACHING CYLINDER OPENING IN 
SOLID FRAME REVOLVER 


the charcoal. Long practice is, of course, 


necessary in order to attain proficiency 
in the art of doing this work. After the 
piece has been heated a few moments, 


it is withdrawn, the surface brushed with 
a rag to permit inspection and the piece 
then put back; this being re- 
peated several times during which the 
surface of the work takes on various 
hues, until finally it assumes the blue- 
black appearance which indicates that it 
is finished. 


process 
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Figs. 16 and 17 
tant operations in 


OPERATIONS BARRELS 
illustrate some impor- 
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Fic. 6. FIve-SPINDLE MACHINE 
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making of Hopkins & Allen rifle barrels 
The first of how the sur- 
faces of five octagonal barrels are milled 
simultaneously. The fixture carrying the 
barrels to be milled has an indexing plate 
and crank handle and the five holding 
chucks are 


these shows 


geared together so that when 

















Fic. 9. A CIRCULAR MILLING OPERATION 

crank is turned for the 
each of the eight flat 
barrels are 


the index 
milling of 
the barrel, the 
in unison. 

The barrels being tapered, it is obvious 
that as flat after flat is milled and the 
work is indexed around, in forming the 
octagon, the supporting shoes under the 
work must be readjusted in order to con- 
tact with the bottom surface. This is 


faces on 


indexed 


five 
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Fic. 11. PROFILING 
accomplished by having these supports in 
the form of wedges, fitting in guide 
blocks with similarly tapered surfaces so 
that the wedges may simply be slid for- 
ward, up the incline upon which they 
rest, until they are brought into proper 


contact with the work. 


DRILLING AND RIFLING BARRELS 


In drilling 22-caliber rifle barrels, a 
speed of 3000 revolutions per minute is 
maintained for the work while the drill, 
advanced without rotating, is 

0.0004 inch per revolution. 


which is 
fed 


about 
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REVOLVER GUARDS 


The size of the drill is 0.214 inch, the 
bore being reamed 0.218 inch in three 
successive operations where four barrels 
are held at the same time on the machine 
and as many reamers drawn through sim- 
ultaneously. Naturally, all the barrel- 
drilling operations are carried on under 
a flow of lubricant supplied to the work 
and the point of the drill under pressure. 

The hand rifling machines in Fig. 17 
are among the most important of the 
various tools designed by Superintend- 
ent Wright. The hand-operated carriage 
A by means of which the rifling cutter 











REVOLVER FITTING DEPARTMENT 
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OLD Woop AND LIGHT PROFILER 
SPINDLE 


is drawn through the bore of the work, 
is light and very easy in its action, as it 
runs upon four grooved wheels of gen- 
erous dimensions guided by ways on top 
of the bed. The rifle barrel is held in 
the indexing spindle B. 


RIFLING MACHINE DETAILS 


These machines are constructed to 
rifle either constant or increased twist. 
At the back of the machine and below 
the bed will be noticed a long, straight 
bar C, the position of which determines 
the increase given the twist of the 
rifling, and which when set horizontally 
produces a helix of constant pitch. This 
bar, when set obliquely, operates a slid- 
ing rack under the carriage which acts 
upon the mechanism that rotates the 
rifling bar, the angular movement of the 
controlling bar increasing as the car- 
riage moves toward the end of the bed 
and approaches the center from which 
the bar is pivoted, and this increase in 
angular motion produces a correspond- 
ing increase in the rate of movement of 
the rack through the medium of which 
the rifle bar is rotated. 

If it is desired to cut a groove increas- 
ing from, say, one turn in 18 inches at 
the breech to one turn in 14 inches at 


the muzzle, the guide bar C can be set 
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Fic. 15. 


so that the rifling-bar carriage A in trav- 
eling the length of the barrel will pro- 
duce a longitudinal movement of the 
rack equal to 4 inches, this movement 
of the rack being against the travel of 
the carriage and, therefore, increasing 
by just its own rate of movement, the 
speed of rotation of the rifling bar above 
its velocity when starting in at the 
breech. No matter how slow or how 
quick a normal twist may be desired, if 
it is required to increase this twist it is 
readily accomplished by adjusting the 
controlling bar C. 


ACCURACY OF ADJUSTMENT 


The accuracy of the adjustment is de- 
termined by measuring with a scale the 
exact longitudinal travel during the rif- 
ling cut. Similarly, the accuracy of the 
setting of the bar to its horizontal posi- 
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tion, when a constant twist is desired, is 
tested by noting if the rack remains ab- 
solutely stationary during the travel of 
the carriage along the bed. 

have been taken 
rifling cutter must 
for the 


accom- 


After the five 
around the bore, the 
be fed out from its bar slightly 
next series of cuts, and this is 


cuts 


plished automatically by a threaded stop 
screw against which the cutter-adjusting 
wedge strikes at the end of its travel, 


advanced auto- 


medium of a cam 


the stop screw being 
matically through the 
and ratchet actuated prior to each feed- 


ing movement. 








Ethcient Automobile Bushings 








In automobile construction there is a 
demand for a high-grade bearing bronze 
and it is cast principally in the form of 
bushings. They are usually small. The 
requirements of such bushings are se- 
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pa 
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as oil may not be used as often as 
them and the pressure is 
Taking everything into con- 
metal as_ possible 
According to 
mixture 


vere, 
necessary on 
considerable. 
sideration as good 
should be used for them. 
the Brass World the 
has been found to give excellent satisfac- 


following 


tion: Copper, 80 Ib.; tin, 5 Ib.; 
lead, 10 Ib.; 5 per cent. phosphor- 
tin, 5 Ib. 


Keep the mixture 
free from zinc as it will tend to make 
the lead 
heat as possible 
obtained. The molds, whenever possible, 
should be faced over with a good graph- 
ite blacking in order to prevent the sand 
from adhering. The castings will then be 
Green sand can be used for 
making the castings 

While the 
machining, the presence of lead will give 
the bearing a long life and freedom from 
heating and wear. 


Use new metal only 


sweat out Cast at as low a 
and good castings will be 


smooth. 


castings may seem soft in 
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Designing Dies Economically 


In the design of blanking dies, proper 
attention is not always paid to the con- 
siderable differences in the quantities of 
material required for a certain number 
of pieces, according to the different ways 
in which a blanking die can be laid out. 

It has been my experience, that in 
many shops the planning of these and 
other dies is left entirely to the foreman 
of the tool room, or to the mechanic who 
must make the die; these men usually 
make the die in the way which most read- 
ily presents itself, that is, with the blank 
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Fic. 1. 








Fic. 2. 


disposed crosswise to the strip, this being 
wide enough to suit the maximum di- 
mension of the blank. Even when they 
should see some better way of locating 
the blank in the strip, the best way, or 
else the one which requires the less 
amount of material, can only be found at 
the drawing table, by laying out all the 
possible ways of cutting the blanks, and 


SEVEN DIFFERENT WAYS OF 


By Guido Sacerdote 














How to design dies am 
least 


waste in spacing of blanks. 


order to obtain the 


Considerations very often 


overlooked in dive de sgn, 
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Two METHODS OF PLACING LONG NARROW BLANKS 


figuring the surface required in each 
case. 

Of course, for small quantities the de- 
sign of the die is immaterial, except in 
the case of costly materials; but with 
large quantities to produce, such as is 
usually the case with die work, the sav- 
ings which can be effected by a proper 
design of the blanking dies quite repay 
the time spent by the designer. 

Fig. 1 shows seven different ways of 
cutting a T-shaped piece, of which the 
dimensions are given; in all the drawings 
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Fic. 3. LAYOUT FOR SPOON BLANKING 
DIES 


the blanks are disposed in the strip leav- 
ing 1/16 inch between each blank. 

The following table shows the differ- 
ence in the amount of material required 
in each case. 

In this case the disposition which gives 
the most saving in material is the one 
shown at D. It might be objected that 
this either requires two punches, punch- 
ing two blanks at one time, or a reversing 
of the strip after the first set of blanks 
has been blanked out: but such is the 
case also with the methods shown in 
ACEFG, each requiring more material 
than the arrangement D. It may be 
further added, that the expense of mak- 





Difference Be- 
Dit sions, Surface No. of Surface, tween Highest} Percentage 
l Inches Square Inches Blanks. P. Blank. and Lowest Saving 
2ERNS ye 10.46 2 5.232 
2EXAY 12.758 2 6.379 
23x4} 10.004 » 5 047 
HRN Ayer 17.472 1 1 368 2. 011 314 
SyeX3} 11.95 2 976 
SEAXG 11.062 2 5.031 
3x3 11.391 2 5.695 
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ing a double punch will be partially or 
totally balanced by the saving in labor, 
two blanks at a time being cut, according 





‘ Ty ‘ | ? ) 
; to the quantity of pieces to be made. 
If, however, it should be necessary or 





SS | convenient to have one punch only, the 
; method commonly used of cutting the 
blank crosswise to the strip, not shown in 
the sketches, would call for a surface per 
blank of 35¢ (width of strip)x25/16, or 
8.383 square inches. The disposition B 




















shown, also calling for one punch only, 
requires 6.379 square inches for each 
blank, realizing a saving in material over 
the former scheme of about 24 per cent. 


















































“FP . . . 
+ . Again, the saving between the highest, 
Bea 8.383, and the lowest 4.368, amounts to 
| —, the conspicuous figure of 48 per cent. 
: The other illustrations show different 
Fo ways of cutting blanks of different 
: 
- \ \ shapes, and the results are given in the 
1 } following table: 
b os Now, taking for instance the spoon 
shown in Fig. 3, to be cut out of brass 
A weighing about two pounds to the square 
Fic. 8 feot; in one million pieces the difference 
in the quantity of material required in the 
O M c B two arrangements shown amounts to 18,- 
THER METHODS OF SPACING BLANKS . a 
390 square feet, or 36,780 Ib. of brass; 
a ——— : z yet, a die, cutting blanks as shown in dis- 
Difference Be position A has actually been seen by me. 
Ditnensions Surface N f Surface tween Highest Percentage . . 
Inches Seunse teckes.| Seenin P Blank an tained mre may Is this matter not worth some considera- 
) = aa - —_— tion ? 
Figure 2 
\ lijx4 8.437 | 3 | 2.812 
B i 3x24 7.500 | 3 2? 500 0.312 ll = 
igure > | 
i es) 7 2 ‘ 4 3 . , 
B 3333 +H en ee feet cow | According to the Mechanical World a 
— + | a ro cement which is effective for cementing 
jax 4 206 266 . , ; ; 
8 2x3} 5.891 2 2.945 rubber to iron, and which is specially val- 
Cc Lixs 5.976 > > OSS ‘ ; . 
D Lax2is 1 O57 > 2 478 1788 12 uable for fastening rubber bands to band- 
oe we rae @ 234 - saw wheels, is made as follows: Pow- 
2Ix2! 3. 25 2 3.117 : 
B 2yigX2 6.00 2 3.00 0.117 33 dered shellac, one part; strong water of 
se aie 23x21 7 4AT » | gra | ammonia, ten parts. Put the shellac in 
' B......! 2EXZe 3.00 - 3.445 0.328 8] the ammonia-water and set it away in a 
ure 4 | - ‘ 
\ 13x34 5.469 2 2-734 tightly closed jar for three or four weeks. 
B Ligx2 3.625 2 | 2 922 333 . . . 
( | 2tx1e 3636 > Pt ——— — In that time the mixture will become a 
ri = J onus . on ; ae perfectly liquid transparent mass, and is 
B | 1ix3} 1_6S7 2 2 343 0.180 7 then ready for use. When applied it 
forms a firm bond. 
S| p R 
+, OS 
When slotting piston or steam pack- B , J; . EF H | ; 0.3125 will then be the sine of angle X 
ia <ol y James I. Hobart a | 
ing rings with a straight diagonal cut, the This is equivalent to 0.8, 
problem frequently arises of determining of a table of natural sines. In the figure, Upon looking up the angle correspond- 


the angle at which the slot shall be made, let the radius be made equal to the ing to 0.8 in a table of natural sines, it 


with a given width of cutter, in order to amount of material to be removed from is found to be nearly 53 degrees, 10 sec- 
diminish the diameter of the ring a cer- the circumference of the ring, namely, onds, the sine of which: 0.8004. 





tain amount. In the instance represented 5/16 inch, or 0.3125 inch, and the thick- This method may be used also to deter- 
by Fig. 1, it was necessary to reduce the ness of the cutter, 0.25 inch, divided by mine the width of cutter necessary to re- 
diameter of the ring about 0.099 inch. move a stated arc of circumference when 
This calls for the removal of about 5/16 7 a given angle of cut is required to be 


inch of circumference of the ring. used. 
The problem is to determine the angle 
X, at which the cutter shall be set to re- 
move 5/16 inch of the ring’s circumfer- 
ence, the thickness of the cutter being a J 
inch. The solution of the problem . 
may conveniently be effected by the use SLOTTING PISTON RINGS 








Although this may not seem necessary 
to the man who is doing the work, it is 
safe to say that somebody has figured 
this all out carefully before the work 
came into the shop. 
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Tools for Making Relay Frames 


The accompanying halftones illustrate 
a set of tools for making telephone relay 
frames. The finished frame is shown at 
A, Fig. 1, and in the same group at B, 
C, D and E, 
preceding stages of 
pieces are made from 
rolled steel, and are punched from a strip 
wide enough for making two abreast, as 
shown at F, Fig. 1; by handling in this 
manner very little scrap material is left. 

In Fig. 2 the blanking die is shown at 
G for producing the picce B, Fig. 1. The 
general construction of this die will be 
readily understood. The stripper H_ is 
fastened to the die by means of screws 
and is machined to take the strip to be 
punched. The trip finger or stop for the 
strip is also attached to the stripper. In 
this particular case the finger is bent, as 
will be noticed, to save steel in the die 
and stripper. A straight finger would 
have answered had there been sufficient 
space on the stripper for inserting it. It 
was necessary to have the space between 
the edge of the die and the stop so as to 
get in the ear of the blank when punch- 
ing the second row out of the strip. This 
readily seen by referring to F, 


the frame is shown in the 
manufacture. The 
-inch soft cold- 


will be 
Fig. 1. 

The die for the first forming operation, 
piece C, Fig. 1, is shown at /, Fig. 2. 
This is of the built up type, with a pad 
resting on a rubber buffer for steadying 








Fic. 1. THE RELAY 
the pieces while forming, also for throw- 
ing them out after forming. The side and 
end pieces of the die are worked out to 
the shape of the blank, thereby forming 
an accurate gage for this operation. 

In Fig. 3 the piercing die is shown at 
J, and the operation performed is seen 
at D, Fig. 1. The piece is located on the 
face of the die by means of four pins. A 
spring stripper is used on the piercing 
This deemed 


on account of the closeness of 


punches. operation was 
necessary 
the slots to the sharp bend as indicated at 
D, Fig. & 

The last bending operation EF, Fig. 1, 
is done in the die K, Fig. 3. This is a 
plain pad bender, with pins in the pad for 


By W. F. Hoffman” 








accurate 
work and 'the methods used 
represent good punch and 
die practice. 


The manujacture oj tele- 


phone relay jrames requires 


and fine-jinished 





























Fic. 2. 








FRAME IN VARIOUS STAGES AND A DRILL JIG 








properly locating the piece. The upper 
ends of the punch and punch-holder are 
cut away to allow space for the portion 
X, of piece E, Fig. 1, to enter, also for 
sliding the piece off of the punch after 
forming. 

In Fig. 3 is also shown at L the drill 
jig in the closed or locked position ready 
for drilling the pieces. The same jig will 
be noticed partly opened, at M, Fig. 1, 
showing the piece in position inside of 
the jig. It will be noticed by referring to 
the halftones, that these tools are well 
it being the custom at this plant 


finished, 





BLANKING AND FORMING DIES 


to have the tools pleasing to the eye as 
well as accurate; it has also been found 
that the persons using the tools take 
pains to handle them carefully and clean 
them when through with them. 








Speaking of machinery patents, a 
recent issue of the United States Patent 
Office Gazette lists 71 patents aggregat- 
ing 1649 claims, all issued directly or by 
assignment to one man, and all on shoe 
making machinery. This is, without 
doubt, an unusual record. 
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PRESS TOOLS AND DRILL JIG 
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Model Foundry for Casting Iron—II 


After dropping on the floor, most of the 
castings are broken from the gates and 
risers, but those that are not are broken 
off. The castings are then picked up with 
forks, and loaded in the buckets, so that 
none of the waste material will go into 
the cleaning room with the castings. 
These buckets are then suspended from 
the overhead track and sent into the 
cleaning room which is across an alley 
from the foundry building. The gates, 
sprues and waste materials are sent to the 
far end of the foundry building. From 
here the iron is sent to the charging floor 
and the waste material out the end door 
to the dump. Fig. 11 shows the men 
starting for the cleaning room with the 
casting. 


AuTo SAND MIXER 


A larger view of the sand mixer is 
shown in Fig. 12. This is the Auto sand 
mixer that is made by a company of the 
same name in Piqua, Ohio. The knives 
shown at the rear of the machine occupy 








SENDING CASTINGS TO CLEANING 
ROOM 


» TL. 


le same place as the brush on a street 
weeper and revolve while the machine is 
oving ahead. This motion cuts the sand 
ver better than it could be done by hand. 
The machine is run by electricity from 
cable and is governed by the levers 
own in front. It travels through the 
e of sand which is about 200 feet long 
d is then turned around and brought 
ck. This double cutting puts the sand 
good shape for the molders to use. 
To the left of the rear of the machine 
Shown the pit into which the sand is 


By E. F. Lake 








A traveling sand mixer; cor 
making methods enable a 
small jorce to turn out a large 
yuaniity of cores; modern 
of cleaning and weighing castings 
used by the Eexuan 
guisher Company, oj Providence, 


Rhod Island. 


that 


ways 


General Fir 




















shoveled after being cut, and above it the 
wooden box upon which it is conveyed. 

When the sand on this side has been 
cut, the machine is taken to the opposite 
side of the shop and run through a simi- 
lar pile of sand. It cuts over the sand in 
the entire shop in about an hour and to 














Fic. 12. 


do this work by hand would require the 
services of quite a large gang of men 
working all day. 


DROPPING THE BOTTOM 


When the heat is over the bottom of 
the cupola is dropped onto irons and 
hauled out from under the cupola as 


shown in Fig. 13. It is then broken up 
and put into the tumbling barrel separa- 
tor shown to the left of the picture. Here 
the iron is separated from the slag, sand 
etc., and is taken to the charging floor 





on the elevator to be remelted. Thus all 
the particles of iron are separated from 
the refuse and none of it is sent out into 
the dump to be wasted, as is the case in 


a great many foundries. 


CoRE SAND MIXER 


the lower 
shown on 


the 


To the left of view of 
shown in 
page 1048, is located core 
sand mixer and elevator shown in Fig. 
14. Here the core sand is ground up to 


the 


floor Fig. 10, 


the proper fineness, all the stones, gravel, 
etc., screened out, and the proper mate- 
rials mixed with it to make it ready for 
core making. It then goes into the chute 
underneath the machine and is picked up 


by the conveyers that convey it to the 
floor above, where the core room is lo- 
cated. 


All of the dry-sand cores, with the ex- 


CUTTING THE SAND WITH AN AUTO SAND MIXER 


ception of a few of the larger ones, are 
The core room in which 
they work is shown in Fig. 15. This is 
one of the cleanest rooms of kind 
which it has been my pleasure to be in, 
and the result is that the company is able 
to obtain a good class of help and keep 
it. These are all made on 
benches and placed on plates. When the 
plates are full they are placed on the 
racks to the left of the coremakers, and 
are taken from there to the 
shown back of the racks. 


made by girls. 


this 


cores 


core ovens 
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are ground off, and the finishing touches 
given the castings before sending them to 
the machine shop. 

In the backgrounds are located six or- 
dinary tumbling barrels and a_ special 
automatic tumbling barrel where the cast- 
ings are cleaned when they first come 
from the foundry. 


AUTOMATIC TUMBLER 


A better view of the automatic tumb- 
ling barrels is shown in Fig. 20. The 
castings are brought from the foundry in 
buckets, rolling on the overhead track, 

as shown in the upper right-hand corner of 

: a : the picture, and are dumped on the floor 
a at the charging end of the barrels. They 

iat P| are then shoveled into the end of the bar- 
rels by the workmen together with the 
necessary stars for cleaning them. As the 
barrel revolves the castings are tumbled 
Core OVENS To the extreme right of the picture, md moved to the far end by a worm in- 
back of the office, the castings are Side the barrel. 
sorted and packed, as this end of the At the far end of the barrel they are 
room is used for storing. constantly forced out as shown in Fig. 21, 

To the extreme left are shown the _ by the castings being fed up by the worm. 
emery wheels where the fins, gates, etc., Thus by keeping an operator shoveling 

















Fic. 13. DropPING BOTTOM OF CUPOLA AND SEPARATING THE IRON 


These core ovens are built in pairs, 
two half-round sections forming one oven. 
The front and back views are shown in 
Figs. 17 and 18; the back being next to 
the machine molders’ floor. The heat 
comes from the floor below and is regu- 
lated by the valves shown at the back’ of : = _A- 
the oven. The gases are taken off through 
the system of pipings shown above the 
ovens, and no foul gases get into the 





7 TL 
"awa ay 
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core room 

The core boxes are all made of iron 
and an idea of the different sizes and va- 
rious styles of cores made can be ob- 


Ere == 
co 


| 


i 


tained from a glance at the storage racks 





of core boxes shown in Fig. 16. It is the 
custom in this core room to give the girls 
the larger cores to make in the forenoon, 
and in the afternoon switch them over 
to the smaller cores, as in making these 
they are enabled to sit down. 
CLEANING ROOM 
As said before the castings are cleaned 
in a separate building, and this cleaning “ 
room contains some novel features. A he 
general view of the room is shown in Fig. 
19. Fic. 15. MAKING SMALL Dry-sAND CorRES 











in the castings the barrel can be made to 
operate continuously. 

At the center of the barrel is located a 
pipe through which an air suction car- 
ries away all of the dust that accumulates 
from the tumbling, so that when the 
castings leave the barrel there is no dirt 
but only the clean castings and _ iron 
scraps that were used in the tumbling. 
Here by picking them up with forks the 
scrap rattles through to the floor and the 
castings are placed in iron barrels and 
taken to the grinders. 

WEIGHING FOR COUNT 

After being ground, the castings, that 
are taken to the machine shop, are 
wheeled to the scales on special barrel 
trucks as shown in Fig. 22. Here the 
clerk places from 2 to 10 castings in a 
Fic. 14. MIXING AND ELEVATING THE Core SAND scoop, according to their size, and the 
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Boxes SHOWING STYLES AND SIZES OF Boxes USED 





Se: Fic. 18. BACK OF CorE OVENS 
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barrel of castings on the platform. The 
scales then automatically give him the 
count, or the number of castings that the 
barrel contains, after deducting the 
weight of the barrel. 


CONCLUSIONS 


While the tonnage in this foundry is 
not very large, owing to the small work, 
it will still compare favorably with many 
foundries that are casting big work on an 
equal amount of floor space. This method 
of taking the sand out of a chute as fast 
as it is being made into molds and pour- 
ing and shaking out the castings as fast 
as the molds are made, as well as sending 
the sand and hot castings to the floor be- 
low, makes it possible for a molder with 
a small floor space to turn out a large 
amount of work. 

The molder’s floor not being filled with 
large piles of sand for him to wade 
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Fic. 21. 

















Fic. 20. 


through or around, or a floor with a large 
area on which to stack up molds ready 
for the afternoon pouring, as is the case 
in the old style foundry, makes it pos- 
sible for the molder to keep his floor so 
clean and do so little walking that he is 
enabled to get a maximum output by 
exerting a minimum amount of energy, 
as every move is made to count. 

By having the overhead track on which 
to convey the ladles of molten metals to 
the molders’ floors, makes it possible to 
use a small gangway and still not have 
the ladle men in each others’ way while 
carrying the iron. 

The apparatus used for cutting over 
and mixing the sand, as well as conveying 
the castings, while they are yet hot, to the 
cleaning room, and conveying the waste 
materials to the dump, are simple and in- 
expensive and yet they enable the work to 
be done with a minimum amount of labor. 

The thought and ingenuity shown in the 
design of every detail of this foundry, 
the installation of its apparatus, and the 


AUTOMATIC TUMBLING BARREL WITH CHARGING END IN VIEW 





DISCHARGE END OF AUTOMATIC TUMBLING BARREL 


systematic methods of operating it and 
moving the materials, would indicate that 
the days of the old superannuated foun- 
dry methods have passed. This is one of 
the best examples of the revolution that 
is taking place in this business. It also 
proves that the proper thought expended 
in handling the materials both before and 
after casting and in making good condi- 
tions under which the workers can per- 
form their labor, most surely results in 
good for the owners by enabling the 
workers to produce more and better work, 
and thus decrease the cost of production 
and enhance the profits. 








It may be argued by some that the 
class of product produced in this foundry 
makes the methods shown more easily 
adopted, and while this may in a measure 
be so, this plant, no doubt, contains sev- 
eral suggestions that can be applied in 
almost any line of foundry work. 
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Energy of Compressed Air 


for many 
medium of 


Up to the present time, 
classes of work, no other 
power transmission has_ successfully 
taken the place of compressed air. Its 
ultimate economy in dollars and cents 
is well recognized, but there still are 
many phases of its nature not universally 
understood, which have led to the promo- 
tion of schemes for power development 
and transmission, with which, if the 
backers and those brought into the trans- 
action were more conversant, they would 
have nothing to do, and so would be 
spared financial loss. 

The most universal piece of practical 
knowledge on the subject of compressed 
air is the fact that it requires power to 
compress it, and that when once com- 
pressed, it has the capacity of doing 
work in various machines designed for 
that purpose. It is also known, though 
not so widely, that the transformation of 
power into compressed air, and from 
compressed air back to power again, in- 
volves considerable Another well 
known fact is that air while being com- 
pressed becomes greatly heated, and that 
while expanding in the working machine 
it grows intensely cold, 
denced by the freezing of exhaust ports 
of pneumatic machines, much to the dis- 
comfort and annoyance of the operators. 

What is probably not often realized 
by the practical man is the fact that the 
greatest in power economy of 
compressed air are due directly to these 
evidences of heat and cold. However, 
what would probably prove the crown- 
ing surprise to this practical man would 
be the statement that, of all the energy 
in the coal burned to drive the com- 
pressor, not one foot-pound of _ this 
energy reaches his air-operated machine 
through the compressed air, but that 
what really drives this machine is the 
expansion of the atmosphere itself and 
that the energy required to expand this 

tmosphere comes from the heat in the 


loss. 


as is often evi- 


losses 


tmosphere. 
The truth of the matter is that all 
work done upon the air in compres- 
ng it is transformed into heat, and this 
at is usually entirely dissipated into 
e water jackets and intercooler of the 
ympressor and after cooler if one is 
ed, or in radiation from the pipe line, 
fore reaching the driven machine. The 
mpressed air reaching its destination 
atmospheric temperature, no matter 
at its pressure, contains not one foot- 
und more energy than it contained be- 
re compression. 
These are very radical statements and 
se who are interested will insist upon 
nvincing proof before accepting them 
truths. The proof of these statements 
st necessarily involve theory and 


thematics, but in order to overcome 


By Snowden B. Redfield 








An analysts oj the power 
and heat transformation 
taking place in an air com- 
pressing cylinder, proving 
that all of the energy com- 
ing from the coal pile, to 
drive the compressor 1s 
transformed into heat which 
is usually lost in radiation 
and that it is the expansive 
jorce of the atmosphere 
which actually drives th 
pneumatic tool, 




















the well known popular aversion to 
formulas, the arithmetical results of each 


step will simply be stated. 


CONDITION OF THE PROBLEM 


The diagrams shown will be _ recog- 
nized as an adiabatic single-stage indi- 
cator diagram of an air compressor, the 
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COMPONENTS OF AN AIR-COMPRESSOR IN- 
DICATOR DIAGRAM 


lower one being separated into its com- 
ponent parts. The area ABDE repre- 
sents the net work done in the compres- 
sing cylinder. The line AE represents 
the absolute pressure of the atmosphere 
or 14.7 pounds per square inch, and the 
line BD represents the discharge pres- 
sure, which, to illustrate a practical case, 
is made 114.7 pounds per square inch 
absolute, or 100 pounds gage. To avoid 
decimals, the volume represented by the 
length AE may be taken to represent a 
cylinder volume of 100 cubic feet, and 
it will be assumed that the piston makes 
one stroke per minute, thus compressing 


100 cubic feet of free air from atmos- 
phere to 100 pounds gage pressure in 
one minute. 


WorK DONE IN COMPRESSING THE AIR 


The principles of thermodynamics, as 
illustrated by the familiar indicator dia- 
gram, teach us that the work done in 
compressing a gas from one pressure and 
volume to another, by any law that may 
be represented by a line, as for instance 
the adiabatic curve A B, is equal to the 
entire area under that line, down to the 
absolute zero line, this 
being figured to the proper scale. 

Bearing this in mind, we have that in 
moving the piston to compress the air in 
the cylinder under consideration, from 
pressure and volume P, V, to pressure 
and volume P. V:., the work done on the 
air by the piston is represented by the 
entire area under the curve A B, or the 
diagram ABHG, taken to the proper 


area, of course, 


scale. 

In doing this work, the piston is sup- 
posed to have traveled from position AG 
to position BH and, of course, no back 
stroke in the other direction is supposed 
to have yet been taken. The total area of 
this part of the diagram figured, or 
measured, and taken to the proper scale, 
will be found to be 425,000 foot-pounds. 
This is the work done in compressing the 
air from volume G J, or 


100 cubic feet, 
to volume H J and raising its pressure 
from atmosphere to 100 pounds gage. 
Starting with 100 cubic feet and atmos- 
pheric pressure, and compressing to 100 
pounds by adiabatic compression, the 


volume of the air H J or V. will be 23.26 


cubic feet. 


EXPELLING THE AIR FROM THE CYLINDER 


Let the curve AC represent that of 


isothermal compression. The law of this 
compression is that the temperature re- 
mains constant throughout its entire 
range, and that the product of the abso- 


lute pressure and volume at 
equal to their product at any other point. 
Under these circumstances, the volume of 
the air represented by the length C D will 
be 12.816 cubic 


any point is 


feet. In advancing the 
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piston to position C K from position BH, 
pushing the air out of the cylinder 
through the discharge valves at 109 
pounds pressure, the work done by the 
piston is area BC KH and is the volume 


HiK, multiplied by the pressure per 
square foot, or (23.26 12.816) 114.7 
144 — 172,500 foot-pounds. Then the 


entire work done by the piston from the 
beginning of the stroke to position C K is 
425,000 -+- 172,500 — 597,506 toot-pounds. 


WorK DONE BY THE ATMOSPHERE 


The work required to push the rest of 
the air out of the cylinder into the re- 
ceiver at 100 pounds gage pressure will 
be area CD JK and is, by a similar cal- 
culation, 211,680 foot-pounds, bringing 
the total work done by the piston up to 
809,180 foot-pounds to compress 100 
cubic feet of free air from atmosphere to 
100 pounds pressure and force it out of 
the cylinder and into the receiver. Now 
all of this work did not come from the 
motive power driving the compressor, for 
while the piston has been moving for- 
ward, compressing the air, the atmos- 
phere has been exerting a pressure on 
the back of the piston, of 14.7 pounds per 
square inch absolute, and helping the pis- 
ton. The work done by the atmosphere 
and represented by area AE JG is then 
the product of the atmospheric pressure 
and the volume swept through, or 211,680 


foot-pounds; which it will be noted, is 
the same as the work done in area 
C DIJK. This leaves the net work done 


by the motive power of the compressor, 
809,180, 211,680 or 597,500  foot- 
peunds and this amount of work has ac- 
tually come out of the coal pile. 


less 


THE PART PLAYED BY HEAT 


Now that this amount of 
proved to have been done by the com- 


work is 


pressor let us see what has become of it. 
At the point B, the air is very hot, due to 
the compression. Its temperature may be 
calculated by the adiabatic formula and 
Fahrenheit initial 
find 484 degrees 


assuming 60 degrees 
temperature, we will 
Fahrenheit at point B. After the air has 
passed out of the cylinder and again 
cooled down to atmospheric temperature, 
in the pipe line, its will have 
shrunk to the length C D, which has al- 
ready been shown to be 12.816 cubic feet. 
In thus cooling and shrinking, the air has 
given out an amount of heat equal to the 
weight of the air multiplied by its specific 
and by the difference in tempera- 
The weight of the 100 cubic feet of 
cylinder at 60 
pounds and 
changed, no 


volume 


heat, 
ture. 
free air originally in 
Fahrenheit is 
not 


the 
7.63 


have 


degrees 
weight will 
matter what the pressure and volume, so 
the heat lost from the air during the pro- 


this 


cess of cooling, after compression, and 
before reaching the driven machine is 
7.63 “ 0.2375 (484 60) 768 British 


thermal units. 
In this expression, the figure 0.2375 is 


AMERICAN MACHINIST 


the specific heat of air at constant pres- 
sure. 

A British thermal unit is equivalent to 
778 foot-pounds of work, so the amount 
of work lost by the radiation of the heat 
of the air is 768 * 778 or 597,500 foot- 
pounds. 

A glance back will recall that the 
amount of work actually coming from the 
coal pile to drive the compressor in com- 
pressing and expelling 100 cubic feet of 
free air, at 100 pounds pressure was ac- 
tually 597,500 foot-pounds. What could 
be more convincing than this, that all the 
work done by the compressing engine has 
been dissipated in radiation of heat from 
the compressed air, on the way to the 
air-driven machine? One thing will per- 
haps be more convincing. It is this: In 
compressing 100 cubic feet of free air to 
100 pounds pressure in one minute, by 
single-stage adiabatic compression, the 
indicated horsepower in the compressing 


cylinder will be, by the well known 
formula: 

I.h.p. 1.511 P, (R — 1) where 
P, is the absolute initial pressure in 


pounds per square inch and R is the ratio 
of compression. This gives 18.106 in- 
dicated horsepower per 100 cubic feet per 
Expressed in foot-pounds, thus: 


minute. 
‘. —— 597.500 
18.106 33,000 597.500 or - ~ 
768 British thermal units. Thus all 
signs point to the fact that the work 


done by the coal pile has disappeared into 
heat. 

It should be further noted that 
initial temperature of the air entering the 
compressor cylinder will not affect the 
power. A higher initial temperature will 
result in a higher final temperature, but 
being warmer, there is a less weight of 
air admitted to the cylinder per stroke 
and 


the 


vice versa. 


THE REAL SOURCE OF THE POWER 


So far so good, but if all the work has 
been lost in heat, what drives the pneu- 
matic hammers, drills and so forth? 
Looking back again at the indicator dia- 
gram and remembering that the air after 
being compressed and cooled, has a vol- 
ume represented by the length CD or, 
as has been shown, 12.816 cubic feet, it 
will be that the volume 
of air entering the pneumatic machine 
driven, and this is the piston displace- 
ment of this machine per minute, or dur- 
ing the time that the compressor was 
compressing and discharging the 100 
cubic feet of atmospheric air just con- 
sidered. As air is admitted to the 
driven cylinder at 100 pounds pressure, 
or 114.7 pounds absolute, the work done 
on the face of its piston during this 
time will be the product of the displace- 


realized this is 


this 


ment and the pressure acting, or 12.816 
114.7 144 or 211,680  foot-pounds, 
which is exactly the same as the area 


C D]K, which is also the same as area 
AE JG, which latter, it has been shown, 
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was the work done on the back of the 
piston of the compressor by the atmos- 
phere. 

This now proves that all the work done 
in the air-driven tool has come from the 
expansion of the atmosphere, acting on 
the compressor piston, which is the as- 
sertion, the truth of which we have been 
endeavoring to establish. 


EFFICIENCIES 


Beyond this is the fact that the whole 
of this work does not actually reach the 
tool, and this aside from mechanical 
friction, which has not been considered 
at all in this, discussion. The further 
loss of work is due to the fact that on 
the other side of the driven piston the at- 
mosphere is exerting a pressure of 14.7 
pounds absolute, tending to retard it. This 
work of retardation again amounts to the 
product of the displacement and the at- 
mospheric pressure, or 27,129 _ foot- 
pounds, and this deducted from the work 
done by the entering air, leaves a net 
amount of work which, neglecting me- 


chanical friction, actually reaches the 
tool, of 184,551 foot-pounds. 
This is the amount of useful energy 


obtained from an expenditure of 597,- 
500 foot-pounds of work given up by the 
compressing engine, or an efficiency of 
~*~ 10 = DID 


184,551 
per cent. 


597,500 

This is the theoretical “thermal efficiency” 
of an air compressor and a pneumatic 
tool, rock drill, or similar device using 
air nonexpansively at 100 pounds pres 
sure, compressed in a single stage, and 
does not include pressure drop, leakage 
or friction These mechanical 
losses would reduce the practical efficien- 
cy to about half of the theoretical value, 
making the actual efficiency probably 
about 15 per cent. 

If the compression had been compound, 
to 100 pounds pressure, the theoretical 
thermal efficiency of the compressor and 
tool would be 36.4 per cent. and the ac- 
tual efficiency probably about 18 per cent. 
This thermal efficiency depends upon the 
air pressure used, and decreases as the 
pressure increases. Also ¢he lower the 
pressure, the higher the efficiency, but in 
order to do a given amount of work with 
a low pressure, it would be necessary to 
increase the size of the driven cylinder 
and it has been found that the most com 
mercial sizes, combined with power econ 
omy, leakage, etc., demand a pressure be 
tween SO and 100 pounds. 

Objection may be made that this dis 
cussion is based upon the adiabatic con 
pression curve and so is not practica 
The fact is that while the actual compres 
sion curve is slightly below the adiabati 
this means that some of the work of t! 
air compressor directly th 


losses. 


goes into t 
water jackets as heat, instead of beir 
lost in radiation from the pipe line late 
The argument would be the same und 
these practical conditions, with the actu 
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temperatures and pressures, for the prac- 
tical compression curve can be mathe- 
matically expressed just as well as the 
adiabatic, but the explanation and argu- 
ment would be much more complicated 
and would lead to the same result. 

If compressed air is so wasteful of 
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power, why is it becoming more and more 
widely used? The answer to this ques- 
tion is that the vast saving in labor cost 
as opposed to other methods of working, 
so far overbalances the comparatively 
low power economy that the latter feature 
is secondary, and also many things can 
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be done with compressed air that can be 
done with nothing else. 

The power economy of compressed air 
may be increased by various means: 
Compounding, expansion and reheating, 
all of which subjects have been discussed 
in previous articles. 








Snap and Flush Pin Gages 


Foremen in charge of manufacturing 
departments and inspecting departments 
: will, I am sure, welcome a set of stand- 

ards for gages. The standards shown 
will be found useful for all gaging, not 
only in the departments mentioned, but 
all over the plant, for lathe, planer or 
5 milling jobs, although they were made 
in the first place for inspecting inter- 
changeable parts of revolvers and type- 
writers. The fact that they are very 
simple in design makes it possible to 
cast the frames in gates, and very little 
machine work is required to finish the 
castings. 

In Fig. 1 is shown a very simple snap 
gage which can be used on round work 
as well as flat. The deep throat will 
permit gaging of portions some distance 

t from the edge of the piece. The frame is 
of cast iron, and after a roughing cut has 
been taken, the castings are piled out in 


Be | 
I + 


: ~ET“¥ 
J 


eS 
set 
> # 


It 

















iNo r 
} 
| 4 
ne OE T oe 
23 Ss 2 86 2 > 4s 25 )- JS 
TI 62 2 2 0; .62 b| -25) \-20 
2.00 2 5 ”) 4 | 14-20 
American Machir 
Fic. 1. SNAP GAGE SIZES 


le open where they will be subjected to 
| kinds of weather, for several 
this the iron a chance 
“season” before the final cut is taken. 
ol-steel blocks hardened and ground 
Size are secured in position, the thick- 
ss of the blocks being made to suit 
latever size of pin is to be gaged. Look- 
g at the table it will be noticed that 
nits are given. We can gage larger 
rk than the sizes given, but it is not 


Weeks. 


way is given 





By Walter Clarke 








Several jorms of handy 
gages adapted for a wide 
variety of work, with tables 
of standards. 


Simple design permits 
casting frames in_ gates, 


and reduces machine 


work in finishing. 
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Fic. 2. SNAP GAGE SIZES 


advisable to do so as this would make 
the steel blocks too thin. 

Fig. 2 is another form of gage, starting 
the first form stops and continu- 
ing to 3 inches. The diameter of a piece 
can be gaged with the first three 
but they are not designed for that pur- 
pose. 

Fig. 3 is not like the others, in that it 
This type of gage 
inspection depart- 


where 


sizes, 


is a flush pin gage. 
is very useful in the 
ment, because the person 
ployed in this department cannot be 
called a skilled workman. For that rea- 
son it is important that the gages should 
be as simple as possible for the operation. 
There is nothing new about the flush pin 


average em- 


gage, but this is a new application of 
an old idea. The design is handy be- 
cause the operator can grasp it in the 


hand and push the flush pin with the 
thumb, holding the piece to be gaged in 
the other hand. Where the ends of the 
flush pin are ground away are the limits 
allowed. If the work gages large it 
is returned to be finished to size and if 
it is too small, it is thrown away. 
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Fic. 3. FLUSH PIN GAG! 
These gages are made in several dif- 
ferent sizes, the dimension A being 2.25 


smallest and ranging by 

including 6 the 
other general dimensions remaining the 
same in all Like the other cast- 
ing, these are well seasoned before the 
finish taken. No explanation of 
how the gage works is necessary, as the 
line cut explains itself. 

Each gage, no matter of what form, is 
marked with the part number and 
gage number, and the operation drawing 
will tell the person just where to gage. 
Each gage is made up complete and no 
attempt is made to make the parts inter- 
changeable. 


inches in the 
0.25 up to and inches, 


sizes. 


cut is 


size, 








According to the Brass World, in 1818 
the art of gilding brass buttons in 
land had arrived a condition, as 
far as refinement that 
“three pennyworth of gold,” as an early 
has said, made to 
gross of buttons.” It furthermore 
said that “the experiment has been tried 


Eng- 
at such 
was concerned, 


writer “was cover a 


was 


to produce gilt buttons without any gold; 
but it was not found to answer, the man- 
more in the consump- 
in the material.” 


losing 
saved 


ufacturer 
tion than he 
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Scientific Factory 


During recent years shop management 
has received a great deal of attention 
from competent engineers and managers. 
The correct type of management has been 
widely discussed and much has been 
written regarding this subject. 

On one hand competent engineers who 
have studied the subject for years recom- 
mend a system of management which 
largely increases the number of nonpro- 
ducers and greatly increases the cost of 
management. These engineers claim that 
the increased returns will pay many times 
over for the increased cost of manage- 
ment. 

On the other hand, some managers of 
establishments assert 
that the detail methods advocated by 
these engineers will wreck any private 
establishment. I have been told that some 
have even asserted that these methods, if 
applied to Government establishments, 
wil! bankrupt the Government! 

The term “scientific management” is 
now generally accepted as referring to 
the type of management advocated by 
Fred W. Taylor and those who have been 
associated with him. In some quarters 
there is much opposition to Mr. Taylor’s 
detail methods, and if an engineer ad- 
vocates what he terms scientific manage- 
ment, he encounters this opposition. 

Under these conditions it seems that 
it is high time that scientific management 
should be defined. It also seems desir- 
able to ascertain, if possible, the causes 
manifested toward 


large successful 


of the opposition 
scientific management. 


WHAT Is SCIENTIFIC MANAGEMENT ? 


Is scientific management the use of 
a lot of reports, blank forms, and red- 
tape methods, employing an army of 
nonproducers, who increase the overhead 
expense and produce no adequate re- 
turn? If so, it is a fraud parading under 
the attractive name of scientific manage- 
ment. Or is it a scientific treatment of 
an important industrial problem? I ap- 
proach this subject with hesitation. | 
well know that the commercial world con- 


siders Government methods grossly in- 
efficient. I realize that generally speak- 
ing the commercial world is correct in 


its estimate. There are few managers and 


engineers in the commercial industrial 
world who know that many Government 
officers have studied the principies of 


good management, and are striving—yes 
struggling—to apply them. 

If scientific management be properly 
aetined, this definition can be applied to 
the various forms of management in use, 


or that may be proposed, and the bogus 
and real determined. 
It is believed that the definition smb- 


By Holden A. Evans* 








Reports, blanks, forms, red- 
tape methods, clerks do net constt- 
tute scientific management, 

Such management provides jor 
a carejul analysis to determine 
the work to be done, fixing th 
best way to do at, employing the 
best machines and men, and ac- 
curately recerding the cost. 




















iuitted will meet with the approval of 
the majority of engineers and managers. 
Scientific management is a form of 
management which provides for the fol- 
lowing: 
First. A careful analysis to determine 


exactly the work to be accomplished be- 
fore the work is undertaken. 

Second. The determination of the best 
way to accomplish the work in the quick- 
est time at the lowest cost. 

Third. The employment of the best 
machines, best facilities, and best men 
available to carry out the work in the best 
way, as previously determined. 

Fourth. An accurate record of the cost 
of the work. 

No doubt many managers who read this 
will smile and exclaim that there is noth- 
ing new in this definition. They con- 
sider the principles laid down so simple, 
so elementary, so plain to everyone, that 
they are surprised at anyone writing 
on this subject. They are amused that 
anyone should apply the high sounding 
term “scientific management” to what is 
nothing but good management. They are 
satisfied that their establishments have 
been managed for years in accordance 
with these principles. These are correct 
that scientific management is nothing 
more than good management. Are they 
correct that this is the system of manage- 
ment generally followed? I am satis- 
fied that the majority of ship yards, ma- 
chine shops, foundries, etc., throughout 
the country are not managed in accord- 
ance with the principles enunciated in the 
definition of scientific management. 


SCIENTIFIC MANAGEMENT 


OPPOSED ? 


Wuy Is 


There are many who believe that the 
so called scientific management is noth- 
ing but red tape with numerous written 
reports, many blank forms to he filled 
out, an army of clerks and other nonpro- 
ducers, and no tangible results in in- 
creased profits. 


These see only the means for accom- 


plishing an end., The machinery only 
is seen; not the finished product. The 
machinery looks complicated; it attracts 


attentien, and many mistake the machin- 
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anagement 


ery for the product. The machinery is 
only incidental; it is not scientific man- 
agement; it is only the means for secur- 
ing scientific management. If it is too 
complicated, if there is a single report, a 
single form, that is not necessary to se- 
cure the results required, the unneces- 
sary complication, the useless blank 
should be eliminated. 

There are some who have had experi- 
ence with so called organizers who have 
promised to obtain wonderful results 
from their reorganization within a few 
months. They have left disorganization 
in their trail. These parade under the 
cover of scientific management and bring 
discredit to the name. It seems strange 
that experienced managers should be 
fooled by these so called engineers. Any- 
one who claims to be able to reorganize 
a plant and obtain results in a few 
months, is a fakir, nothing less. 

There are managers of the old school 
who believe in the “good old-fashioned 
way.” These know nothing of scientific 
management and they have little patience 
with those who advocate changes in meth- 
ods. Why do these managers tolerate a 
a drafting room or a designing staff? 
Why not return to the good old-fashioned 
rule of thumb methods and the drafting 
work done by the superintendent and 
foreman on the floor of the shop? There 
is just as much reason for this as for 
the antiquated shop methods. Just as 
much money can be saved by scientific 
methods in the shop as has been saved 
by scientific methods in the design work. 

Strange to say that there are some who 
believe that industrial management is so 
simple that those who have had no ex- 
perience are competent to successfully 
manage large establishments. 

Under these conditions it is not re- 
markable that the progress of scientific 
management is slow. If the aims of those 
who advocate scientific management were 
more generally known much of the ope 
position would disappear. ° 

It is not expected that many of those 
of the “old school” will be converted, but 
this class will disappear before many 
years have passed. 

It is not expected that the small class 
which believes that amateurs can suc- 
cessfully manage large industrial estab- 
lishments will be converted. The ignor- 
ance of this class is as great as the 
vanity of the amateurs who undertake 
the management. The inevitable collapse 
of these establishments will settle the 
iate of this class. 

Scientific management is nothing more 
than a strict application of the principles 
of good management. The details must 
be made to suit the requirements of each 
There can be no standard form, no 
Each problem must 


case. 
hard and fast rule. 


— le 


\e ¥ 
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be carefully studied, and the methods 
made to fit the requirements. When the 
industrial world learns that this is the 
scientific management advocated by engi- 
neers, there will be no further opposition. 


ARE THE PRINCIPLES OF SCIENTIFIC MAN- 
AGEMENT GENERALLY FOLLOWED ? 

Does the good old fashioned way ac- 
complish the results called for by the 
definition of scientific management? It 
most assuredly does not. Does the sys- 
tem of management usually followed ac- 
complish these results? Let each man- 
ager or owner apply the definition to his 
shop and answer the question for him- 
self. 

Is a careful analysis made of the work 
to be accomplished before the work is 
undertaken ? 

In new work drawings are supplied, 
and in manufacture work these are usu- 
ally in great detail. Frequently, however, 
the so called drawings are merely out- 
lines which are given to a workman with 
a few general instructions. The work- 
man has to study out the details and in 
many cases has to make detail sketches 
from which he works. Is he best fitted 
for this work? Is it economical to em- 
ploy him on this class of work? Cer- 
tainly not; yet it is done in many es- 
tablishments, some of which are large 
concerns. Frequently the workman en- 
counters a difficulty which he cannot 
overcome. He wastes much time vainly 
trying to find a way out, and is finally 
forced to go to the foreman for informa- 
tion. The foreman is engaged with other 
duties and it may be some time before he 
can give the question attention. Perhaps 
the foreman cannot solve the difficulty, 
and he too wastes time trying to do so, 
and is finally forced to go to the drafting 
room which should have supplied the in- 
formation in the first place. In repair 
work it is the exception that a careful 
analysis is made of the work to be ac- 
complished before the job is undertaken. 
The general trouble is, of course, known, 
but the actual work to be accomplished 
is not determined before the work is be- 
gun. The general rule is to assign the 
work to a competent mechanic with gen- 
eral instructions. The workman then be- 
gins to tear apart and he himself decides 
on much of the work. Soon, however, he 
strikes something that he cannot settle 
himself. He tells the foreman of this 
and the job is held up until a decision 
is reached. Often the foreman does not 
care to make a decision and he refers 
the questions to the superintendent. The 
latter has many such questions to de- 
‘ide and many other duties. It may be 
several days before the workman gets 
iefinite instructions. In the meantime the 
ob is dragging or is actually held up. 
Vhen work is carried out in this manner, 
1e machine work is done as it develops, 

stings or forgings are ordered when it 

found that they are needed and ma- 
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terial is not ordered from store until the 
workman actually requires it to proceed. 
This procedure causes delay after delay; 
the workman keeps himself busy some- 
how to keep from attracting attention; if 
the fcreman sees that nothing is being 
accomplished while the workman waits 
for machine work, forgings, or material, 
he may take the workman off of the job 
temporarily, until the material arrives. 
The chances are that the workman will 
successfully kill time until he can pro- 
ceed. 

If a record were kept of the time spent 
bv this workman in hunting for informa- 
tion and hunting for tools, and the time 
wasted waiting for machine work, cast- 
ings, forgings, and other materia!, it 
wculd be found that this time in many 
cases actually exceeded the time required 
to do the work. Under management of 
this kind, no such records are kept. If 
the large final cost of the job attracts the 
attention of the manager, he cannot dis- 
cover where the money has gone. He 
krows that the cost is far too great and 
when he takes the foreman to task, the 
blame is placed cn the workman, who 
may be a competent, hard-working me- 
chanic. It is not his fault; it is the fault 
of the system under which he is working. 
Every superintendent and foreman will 
deny that such faults exist; each will 
state that there’ are no delays of this 
kind. Let the owner ov manager take a 
few days off and spend all of the time 
in the shop and follow up the jobs, and 
convincing proof will be found. These 
conditions are bound to exist; they can- 
not be avoided under the system of shop 
management usually employed. It must 
be admitted that the work to be done 
must be accurately determined by some- 
one. Is it best to have it determined by 
the workman as the work progresses? 
Is it profitable to employ a mechanic cn 
the work in this manner? Surely not. 
If the work to be eccomplished must be 
determined, the logical way, the scientific 
way, is to have this carefully done be- 
fore the job is started. If it is necessary 
to entirely dismantle a machine to dis- 
cover what is to be done, do this before 
you start men on the job proper. Tear 
down the machine, have competent men 
determine exactly what is to be done, or- 
der material, castings, and forgings and 
the necessary machine work, and do not 
start the job until this is done. 


Is THE Best Way oF DOING THE ‘WorK 
DETERMINED BEFORE THE WORK 
Is BEGUN ? 


The second requirement of good man- 
agement naturally follows the first: it 
cannot be applied unless the first has 
been fellowed. After the work to be done 
has been determined, the best way of do- 
ing the work should be determined. There 
are very few shops where any effort is 
made to determine the best means for 
accomplishing the work. Frequently the 
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job takes care of itself. The mechanic 
who has the job decides in many cases 
the methods to be followed. Fred W. 
Taylor has gone into this fully and has 
clearly shown that it is impossible for 
the mechanic to determine the best feed, 
depth of cut, and speed in machine oper- 
ations. Mr. Taylor has proved the enor- 
mous savings that can be effected by hav- 
ing these determined by someone who is 
competent to do this. At present I do not 
refer to the detail machine operations. 
This ground has been fully and ably 
covered by Mr. Taylor. What considera- 
tion or thought is given in many shops to 
the class of machine to which the work 
should go? In many shops this receives 
but little attention. The work is often 
assigned to a machine because the oper- 
ator at that machine is nearly out of a 
job. Go in the majority of the shops and 
spend a few days and see how many jobs 
there are that are incorrectly placed. 

Not long ago in a shop under my su- 
pervision I noticed that frames for water- 
tight doors were faced on a planer. I 
suggested to the foremen that they could 
be done more quickly on a slab milling 
machine which was idle. He assured me 
that this had been carefully considered. 
This is the answer you expect and it is 
the one you will always get. The job 
was changed to the slab milling machine 
and the time was cut in half. The se- 
lection of the proper machine for the 
work is only one of the impertant ele- 
ments of the determination of the best 
way of accomplishing the work. The se- 
quence of the operations is of much im- 
portance. In many shops these questions 
receive little consideration. In the great 
majority of shops the shop is run by a 
foreman and a few assistants, the num- 
ber depending on the size of the shop. 
These assistants are called from job to 
job as trouble develops and often several 
jobs are waiting for the assistants. 
Nothing is schemed out ahead, the as 
sistants are worked to their limit and 
only give their attention to jobs which re- 
quire immediate attention. They can do 
no more. To accomplish the best results 
it is essential that the best way of ac- 
complishing the work should be deter 
mined before the work jis undertaken. 
There is much difference of opinion as 
to how far this determination of the work 
should go. Some advocate that every 
minute detail should be settled and de- 
tailed written instructions should be 
given. It is difficult to prove which is the 
better. No doubt the detail method is the 
more scientific. This method, however, 
requires a very large staff, the cost of 
which is great. Those who oppose these 
methods claim that the cost of the staff is 
greater than the saving effected, while 
those who have tried these methods re- 
sist this claim. As scientific methods are 
more largely used, experience will set- 
tle the claims of these two views. 

The determination of the best general 
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methods for each job, with careful rout- 
ing of the work, and written general in- 
a tremendous improvement 
over present methods. This system can 
be expanded as found necessary, and 
eventually I believe that the detail method 
will prevail. 


structions is 


Best FACILITIES PROVIDED? ARE 
Best RESULTS OBTAINED ? 


ARE THI 
THE 

The third element of scientific manage- 
ment includes the handling of men, and 
the use of methods which will secure the 
maximum output from workmen. This at 
once leads to consideration of the vari- 
ous means of paying men, whether by 
day’s wages, piece work, the bonus sys- 
tem, or the Halsey premium plan. This 
part of the subject has been widely dis- 
cussed, and as practically all managers 
are well informed as to the advantages 
and disadvantages of the various systems 
in use, no attempt will be made to dis- 
cuss this part of the subject. 

It is my that one of the 
frequent causes of the excessive 
work is the poor condition of 
machines and facilities. A careful ex- 
amination wil!, in many cases, show that 
machine tools are not in the best con- 
dition, belts are poor, the supply of hand 
tools is inadequate, and facilities which 
would greatly reduce costs are lacking. 

In a large establishment which I re- 
cently visited, I noted that drills, reamers, 
etc., furnished the workmen were not in 
good condition. I questioned one of the 
men and he told me that it was the ex- 
ception to get a good tool from the tool 
room. In the room I found that 
no inspection was given the tools when 
returned other than that given by the 
laborer who received them. Unless a 
tool was broken, or the edge completely 
went back to the racks for re- 
issue. A casual inspection showed the 
tools in the racks in bad condition. These 
tools were issued to high-priced mechan- 
ics and they were expected to produce 
results. The men worked at “day’s work” 
and it did not matter to them. Piece 
work would have opened the eyes of the 
management to the condition of the 
equipment. The assistant foreman in 
charge of the part of the shop in which 


experience 
most 
cost of 


tool 


gone, it 


the tool room was located and conse- 
auently (in that establishment) in charge 
of the tool room stated that when the 


men employed on the grinders ran out 
of a job, they went over the tools stored 


in the racks and “touched them up.” 
Could one believe these conditions pos- 
sible? This was found in a large es- 


tablishment which employs several thou- 


sand workmen. 


Is AN ACCURATE RECORD OF Costs KEPT? 


No attempt will be made to describe a 
cost-keeping system, as this is a very 
large subject in itself. I simply desire 
to suggest to some managers the ques- 


tions: Does your system provide an ac- 
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curate record of the cost of your over- 
head expenses so divided that each month 
you can put your finger on the leaks in 
the operating expenses? Does it pro- 
vide for a-proper distribution of the over- 
head burden? In many of the large 
manufacturing establishments, this sub- 
ject has been well studied, and systems 


are in use which leave little to be de- 
sired. In the thousands of small job- 
bing concerns, however, little attention 


has been given this subject and there is 
so little knowledge of overhead expense 
and its relation to the total costs that 
many small concerns unknowingly do 
work for less than cost. Many of these 
concerns fail and the owners do not know 
the cause. Many managers who have 
accurate cost-keeping systems and know 
their costs, are forced to compete with 
those who do not know. The latter, in 
ignorance, frequently take work at less 
than cost until forced out of business, 
only to be replaced by another concern 
who does the same. This is demoraliz- 
ing to business and it is to the interests 
of all that these small shops should 
have a better understanding of real costs. 
There are also some large establishments 
engaged in jobbing work where little at- 
tention is given real costs. 

I know of at least one large establish- 
ment operating a number of shops, in- 
cluding wood-working shops, foundry, 
machine shops, pattern shop, electrical 
shop, blacksmith shop, structural-steel 
shop, pipe shop and _ boiler’ shop, 
which does not obtain accurate costs. In 
this establishment there is one shop ex- 
pense which is prorated to all work on 
the basis of direct labor, notwithstanding 
the fact that in one shop the overhead 
expense is 100 per cent. and in another 
it is 40 per cent. This establishment re- 
peatedly loses work on account of this 
system of accounting. When called up- 
on to submit bids on work which would 
be done in shops where the overhead ex- 
pense is low, the higher average is em- 
ploved and these bids cannot compete 
with those of a rival where costs are ac- 
curately figured. With keen competition, 
the knowledge of actual costs is essen- 
tial to the successful management of 
any business; a _ cost-keeping system 
which fools the manager or owner is far 
worse than no system. Yet this is what 
is accomplished by the so called cost 
eccounts of many establishments. 


It Is NOT A SIMPLE PROBLEM TO FOLLOW 
THE PRINCIPLES OF Goop MAN- 
AGEMENT 


If owners and managers will be honest 
with themselves and carefully examine 
the operation of their plants the great 
majority will find that the essential re- 
quirements of scientific management are 
not met. It must be admitted that these 
requirements are essential. Practically all 
are willing to accept these principles. 
Then why not enforce them? Because 
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when the owner or manager really 
studies these principles as applied to his 
business he soon sees that it is not a 
simple problem to carry them out; he 
sees that it will require a complete re- 
organization of his staff to do this. He 
sees that he will require much expert 
help to make the changes necessary and 
that he will require a large staff to carry 
on the work after the changes are made. 
This will cost money—in some cases a 
great deal of money. He is now making 
a reasonable profit; he wonders if he will 
really get an adequate return for the 
money that he will have to put in the 
change. He dislikes changes anyway 
and this change is one which will involve 
calling in outside help, actually turning 
over for the time being the control of a 
large part of the management to an out- 
sider. This will cause friction and op- 
position from many of his permanent 
staff. He is afraid it is not worth while. 
It requires courage and the strength of 
his convictions to make a change of this 
kind. If he consults with his staff every 
argument will be used by these to pre- 
vent this change. They consider it a re- 
flection on their management. They see 
trouble and perhaps danger ahead for 
themselves. 

Before making the decision that it is 
not worth while, let him make some care- 
ful investigations. The manager is prob- 
ably an able man who has had much 
shop experience himself. He has risen 
on account of his ability. For a number 
of years, being a competent manager, he 
has not been devoting his time to de- 
tails. He has been occupied with the big 
affairs of management and has only been 
dealing with the exceptions in the shops. 
He needs a holiday, but—don’t take it 
this year in the mountains. Turn over 
the management to the assistant as if he 
were going to the mountains for a month; 
then go into the shops instead. Don’t let 
him concern himself with the manage- 
ment; don’t let him be drawn into it. 
This will be hard but for the success of 
the plan I propose this is necessary. He 
is no longer the manager bat is a shop 
expert making a critical examination of 
his own plant. 

Select a job in progress—preferably a 
repair job which is being done without 
plans. Take this job and study it from 
beginning to end. No doubt the foremen 
and assistants will give the greater part 
of their attention to this job, but that 
will make little difference. He will find 
delays, lack of facilities, waits for ma- 
terial, poor methods, lack of proper in- 
formation for carrying on the work, and 
he will see on every side where money 
can be saved. Take a new job in progress, 
follow it from the raw material to the 
finished article. Find out when the ma- 
terial was ordered, who ordered it, how 
he got his information for ordering. Find 
out how the material was obtained from 
the storehouse, when it arrived in the 
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shep and what is the next step. Study 
each of these details, get all of the facts. 
At each step study to see what improve- 
ment can be made. Follow this job 
through the shop—department to depart- 
ment—shop to shop—in the same man- 
ner. No matter if every foreman and as- 
sistant are concentrating on this job, he 
will find enough lost money to open his 
eyes. 

At the same time watch what is hap- 
pening with the other jobs while the 
foremen are concentrating on the par- 
ticular jobs which he is analyzing. Ex- 
amine the machine tools and find out in 
detail how they are kept up. Examine 
closely the condition of the belts and find 
out who is responsible for their condition. 
Take a machine at random, put in some 
high-speed tool steel and put on a test, 
using cut, feed, and speed which he 
knows should be possible. See if the 
belt will pull it. See if the machine is 
in condition to stand the test. Examine 
the castings that come from the foundry 
to see if the patternmaker has not pro- 
vided too much finish. See how this 
finish is removed; see if on brass cast- 
ings more cuts are made than are re- 


quired. See if unimportant dimensions 
are marked on the drawings. Isn’t it a 


fact that men at machines are taking as 
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much care to finish to unimportant di- 
mensions as to important dimensions 
and that this involves extra cuts where 
it makes no difference if the di- 
mension is 4% or even '4 inch greater 
than given on the drawing? . Examine 
carefully the small-tool equipment; take 
out the tools from the racks in the tool 
room and examine their condition. 

I sincerely hope that some of the man- 
agers of our large shipyards will take the 
holiday suggested. 

If the holiday suggested be taken, I am 
satisfied that before two weeks have 

assed many managers will be in the dis- 
charging mood. Many will be ready to 
immediately find new foremen. It is not 
the fault of the foreman; it is the sys- 
tem. Go to the root, don’t scratch on the 
surface. The best foreman on earth 
could not produce the best results with 
the system. The system must be changed. 
Scientific common-sense methods must 
take the place of the haphazard, go-it- 
blind methods now followed. After his 
holiday, the manager is satisfied that 
something should be done, he sees that 
enormous reductions in cost can be made. 


WHAT WILL THE MANAGER Do? 


He claims that he believes in the prin- 
ciples cf scientific management, but he 
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fully realizes that to rigorously follow 
these principles will require a revolution 
in his establishment. He does not want 
such a revolution. He does not wish to 
bring an outside expert in his plant. He, 
perhaps, has been told that such an ex- 
pert will entangle him in endless red 
tape. He fails to see that the so called 
red tape in forms and reports is but a 
means of accomplishing an end. The 
most probable reason, however, for not 
employing an expert is that the manager 
himself is an able man. He sees the im- 
provement that is possible and he knows 
that he himself can make marked reduc- 
tions in cost. No doubt he can do so if 
he will resign as superintendent or man- 
ager and give his whole attention to the 
job. He cannot accomplish the results as 
well or as quickly as the expert organizer 
or production engineer but he can make 
a wonderful improvement. What man- 
ager or superintendent will do this?’ Not 
one; he will endeavor to bring about the 
results and at the same time carry on his 
regular work. No man can do this. No 
doubt when his eyes have been opened 
he can and will make improvements in 
spots, but general improvement is very 
slow and as for obtaining the very best 
results it is impossible. It is a scientific 
question and must be handled as such. 








Machining Crossheads for Autos 


Having a large quantity of crossheads 
to machine for automobiles, it was neces- 
sary to make a special turning fixture 
so that the arms should be at right angles 
to each other and meet the axis of the 
hole in the center of the piece. The work 
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By H. F. Cherry 


can be finished in the capstan or ordinary 
turning lathe. 

An angle plate G was fixed to a face- 
this was 


plate, and in fitted a stud A 
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CROSSHEAD AND THE FIXTURE 


with a collar of a fixed thickness, to al- 
low the crosshead to rest in proper po- 
sition for the machining of the arms in 
the correct relation to the face of the hub. 

The operations are as First 
operation: Place the crosshead the 
stud, true up arm No. 1 as near as pos- 


follows: 
on 


sible, then proceed to finish it to size. 
Washer B is hardened and acts as a 
gage. 


Second operation: Loosen nut C, turn 
the crosshead until arm No. 1 is turned 
into position of No. 2. A small bush D 
placed on a specially prepared center E 
is made to slide on to the turned arm, 
No. 1, as shown. This insures the two 
arms being in perfect alinement, and true 
to the axis of the hole in the crosshead. 
Operations of are the 
as in No. 1 

Third operation: To machine the third 
arm, there are two angle brackets 
shown in plan. These must be accurate- 
ly made to length. They are swung into 
position (as shown in the end view), to 
allow the third arm to be machined. 

Fourth operation: Same as No. 3. The 
lead weight is to balance the angle plate. 
This fixture was found to give accurate 
results, and did the work in good time. 
While we have accomplished these op- 
erations by other methods, this fixture 
seemed to give the most satisfaction to 
all concerned. 


machining same 


as 
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Rigging up to Make a Spiral Sleeve 


A spiral sleeve for the U. S. S. “Mec- 
Donnough” was to be made, and as there 
was not available a universal milling 
machine with a spiral attachment, I got 
up the rigging shown in the accompany- 
ing sketches and made it on a planer. 
The sleeve is of manganese bronze and 
has a left-hand quadruple thread on the 
inside and a right-hand quadruple thread 
The lead of both inside 
33.5 inches. 


on the outside. 


and outside threads is 


Riccinc Up to MAKE A RIFLING BAR 


The first operation, Fig. 1, was the 
planing of a left-hand spiral groove in 
a machine-steel bar, the same pitch as 
the inside of the sleeve, for a rifling bar. 
The inside of an old spiral sleeve A was 
used as a guide to cause the bar to ro- 
tate as it passed to and fro, and the 
sleeve was supported rigidly overthe cen- 
ter of the planer table so as to clear the 
table. My idea in supporting the sleeve 
over the table was to fasten blocks to the 





By F. W. Lawson 








In the absence of a uni- 
versal milling machine with 
spiral attachment special 
fixtures were rigged up on 
the planer. 

How the various opera- 
tions were accomplished 
with improvised methods. 




















was allowed to rotate, but was held 
against end movement in the angle plates. 
To the other end of the bar, as shown in 
the sectional sketch, Fig. 1, was fitted a 
bushing, which was fastened with two set 
screws. The outside of the bushing was 
made a sliding fit in the sleeves and fitted 
with a feather, which was a sliding fit 
in one of the spiral grooves of the sleeve. 
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PLANING SPIRAL SLOT IN C 


Fic. 1. 


loor and let them come up on either side 
of the planer high enough to receive the 
iron cross pieces. J. F. Lannigan, a lead- 


ing man, suggested fastening two plates 


B B to the frame of the planer in place 
of the blocks. The plates were designed 
and used by him. 

The three views in Fig. 1 show how the 
sleeve was supported by means of plates 
B B, two wrought-iron cross bars and 
two V-blocks, in which the sleeve was 
secured by circle clamps. Bar C was 
supported by two angle plates bolted to 
the planer table, with a hole bored in 
their perpendicular faces to a working 
fit for the bar. Two collars were fast- 


ened by set screws on the bar and against 
thus the bar 


the faces of the angle plates 





rTER BAR USING OLD SLEEVE 


AS A GUIDE 


CUTTING GROOVE IN THE BAR 
The rigging being completed this 
operation, the tang of a file was ground 
to a sharp point and the file fastened in 
the tool post and set centrally over the 
bar. The tool post down until 
the point on the file tang touched the top 
of the bar. The belt was pulled by hand 
and as the bar traveled underneath the 


point of the file, a spiral line was scribed 


THE 


for 


was run 


on the bar. This line was the center of 
the groove, and from it holes were laid 
off and drilled at each end of the travel 
and the clearance for the tool to enter 


and stop at was chjpped. 

The extreme travel in this case was the 
distance the planer table could travel in 
without the bushing D 


either direction 


running entirely out of the sleeve A. 
After the clearance was drilled and 
chipped, the bar was put back in place 
for the planing of the spiral groove F. 
As the planer table traveled to and fro, 
the bar, of course, rotated while it was 
traveling endwise and during this motion 
the spiral groove was planed with a tool 
similar to that used in planing a keyway 
ina shaft. After the groove was finished 
the end of the bar marked X was turned 
down and threaded. 


OPERATION ON THE VALVE SHAFT 


The second operation was the straight- 
ening of the threads or spiral lands on 
the valve shaft G, Fig. 2, which had worn 
taper on the side and at the bottom. A 
part of the first rigging was used in this 
operation. 

A flanged coupling was fitted on the 
threaded end of bar C and drilled to 
match the holes in the flange of valve 
shaft G. The couplings were then bolted 
together. The bar and valve shaft were 
supported by brackets and an angle plate 
which were bored out to a working fit 
for the bar and valve shaft and bolted 
to the planer table. The bearing in bracket 
H was made in halves in order to admit 
the journal of the valve shaft. It 
faced off on one side, leaving a boss 
which rested against one of the crank 
webs of the valve shaft. The angle plate 
at the end rested against a shoulder to 
take the end thrust in the other direction. 
Bracket J was supported over the center 
of the planer table by means of the 
plates A and the wrought-iron bar de- 
scribed in connection with the first op- 
eration. 


was 


THE BusHING AND Worm WHEEL 
ATTACHMENT 


The sectional view of the bracket /, 
Fig. 2, shows bushing J] bored for a slid- 
ing fit on bar C and turned on the outside 
for a working fit in the bucket. In the 
center of the outside of the bushing was 
hobbed a worm wheel, the hobbing being 
done in a lathe with a U. S. standard 
1';-inch master tap. Bolt K was threaded 
in a bolt cutter with 1'4-inch dies and 
wes used as a worm to rotate bushing J. 
The nuts on the bolt were adjusted and 
jammed together to take up the end play. 
Two wrought-iron plates were bolted on 
either side of the brackets to prevent 
end movement of the bushing and at the 
same time put tension on it. A feather 
was fastened in the bushing, which was 
made a sliding fit in the spiral groove 
of bar C. One face of bushing J was 
quartered by drawing lines on it with a 
surface gage in a milling machine. These 
four lines were used to accurately quar- 
ter the threads on the valve shaft when 
planing down their sides. The worm and 
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worm-wheel attachment for bracket J was 
used to rotate the bar C and valve shaft 
G, while the bottom of the threads on 
the latter was being planed. 

The stroke of the planer was adjusted 
and as the table traveled to and fro with 
bar C and valve shaft G, they were 
caused to rotate by the spiral groove and 
the sides and bottom of the threads 
the valve shaft were planed parallel with 
the tool. 


on 


A RIFLING OPERATION 


The third operation was to rifle the four 
threads in the new spiral sleeve M, Fig. 
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point on the screw P, which was fitted in 
the center of the cutter head. The screw 
was long enough to project through the 
sleeve when the cutters were drawn out 
at the other end. At this point the set 
screw was turned the desired amount by 
means of the lathe dog to feed all four 
of the cutters out to take the next cut. 
A guide Q, shown in detail, Fig. 3, 
fastened to the bar just behind the cut- 
ter head with a A flange 
shown by the dotted lines in the sketch 
projected over the cutter head and be- 
tween the cutters, four notches being cut 
in the guide to allow it 


was 


set screw. 


to clear the cut- 
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used as a rifling bar. A portion of the 
rigging used in the first and second op- 
erations was used in this operation which 
is represented in Fig. 4. The outside of 
the old spiral sleeve A, was used 
guide to rotate the bar while the groove 
was being planed. 


as a 


Each end of the sleeve was bushed 
and it was fastened to the bar by means 
of two set screws. The holes were 


drilled and tapped through the sleeve and 
bushings to allow the set be 
set up against the bar, as it was essential 
that the sleeve should not be allowed to 
move on the bar. 


screws to 
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Cutter Head Guide Fic. 3. 


3, to a sliding fit on the outside of the 
spiral end of the valve shaft. 

The new sleeve fastened to the 
planer table by means of the two V- 
blocks and circle clamps. The tool block 
in this operation taken off and 
wrought-iron plate N was clamped up in 
its place to carry the end of bar C. The 
bar, as held, could rotate but not travel 
endwise. The bar was supported over the 
planer table and in line with the inside of 
the sleeve by the two brackets H’ and /, 
in which it a sliding fit, as already 
described. 

The cutter head O was fastened to the 
bar with four fillister-head It 
fitted with four cutters 90 degrees 
ipart, one for each spiral groove on the 
nside of the sleeve. The inner ends of 
cutters 
he detail 


was 


was 


was 


screws. 


was 


beveled 
O, 


shown in 


the cone 


he were 


sketch 


as 


to suit 





M. 

When the planer table was operated 
it carried the work M and the two brack- 
ets H’ and 7 with it; at the time 
the cutter bar was rotated by the feather 
in the bushing in bracket J, which en- 
gaged in the spiral groove in the bar. In 
this way the four spiral grooves between 
the threads were cut. The cutters were 
not as wide as the finished spaces, there- 
With this 
rigging the planer was operated similarly 


a sliding fit in the sleeve 


same 


fore several cuts were taken. 


to a rifling machine. 


GROOVING ANOTHER TOOL BAR 


The fourth operation was the planing 


of a right-hand spiral groove in a ma- 
chine-stee! bar to the same pitch as the 
outside of the old spiral sleeve, to be 
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Rifling the New Spiral Sleeve Fic, 5. Planing Lands on Outside of New Sleeve 
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OPERATIONS IN MAKING A SPIRAL SLEEV! 
ters. The outside of the guide was made The two thrust collars were taken off 


of the sleeve for this operation in order 
to get as much stroke of the planer table 
as possible. They screwed the 
end of the sleeve and were easy to re- 
move. 

The bar R supported over 
planer table in the manner shown, so 
to be rotated by the sleeve when the 
table was operated, of the spiral 
grooves in the sleeve being engaged with 
a guide S, which was supported over the 
center the planer table by of 
plates B This guide or feather was 
made long in order to get travel enough 
of the planer table to plane half of 
desired of the spiral 
at a time. The method of operation will 
be clearly Fig. 4 It will be no- 
ticed that the bar and sleeve are held end- 
wise between the brackets by 


were on 


was the 


as 


one 


of means 


rm 
2) 


out 


the length groove 


in 


seen 


a shoulder 
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at one end and a collar between the outer 
end of the sleeve and its bracket. 


ANOTHER RIFLING JOB 


The fifth operation was to re-rifle the 
sides of the threads inside of the thrust 
sleeve which had worn taper from use. 
The spiral sleeve referred to works in- 
side of this thrust sleeve, hence the re- 
moving of the taper on the sides of the 


threads inside of the thrust sleeve was 
necessary to insure a good _ working 
fit. 


The fifth operation is not shown, as it 
was identical with the operation of rifling 
the threads on the inside of the new spi- 
ral sleeve except that the bar with a right- 
hand spiral groove was used instead of 
the one left-hand spiral, and the 
clearance on the cutters was reversed; 
also another feather had to be fitted in the 


with 
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guide bushing to run in the right-hand 


spiral groove in the bar. 


FINISHING THE OUTSIDE OF THE SLEEVE 


The sixth and last operation was the 
planing of the right-hand threads on the 
outside of the new sleeve M, Fig. 5, to 
a sliding fit in the threads in the thrust 
not shown. 
bushings fastened on the 
bar R with set screws, the outside of 
these bushings being turned off for a 
driving fit in the new spiral sleeve M. 
The bar was supported over the planer 
table by means of the two angle plates 
which have been described. 

They were bolted to the planer table 
with their faces resting against the ends 
of the sleeve, which prevented end play 
of the sleeve and the bar. The bracket / 
supported over the center of the 


sleeve, 


Two 


were 


was 
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planer table by means of the two plates 
BB, and was bolted to the cross bar 
over these plates. As the planer table 
traveled to and fro, carrying the new 
sleeve M, and bar R with it, the bushing 
in bracket J, resting in the spiral groove 
of bar R, caused the bar and sleeve M 
to rotate, and during this movement the 
spaces between the threads on the out- 
side of the sleeve were planed. 


The planer tool was much narrower 
than the spaces and several cuts had 
to be taken down to nearly the full 
depth. After the sides of the threads had 


been finished, the tool was fed down to 
the correct depth and then the bar and 
sleeve were fed around by means of the 
worm and worm-wheel attachment of 
bearing /, Fig. 2. 

With this rigging the work was suc- 
cessfully completed. 








New Automatic Slotting Machine 


The accompanying halftone shows a 
new automatic slotting machine, designed 
and patented by B. F. Stowell, of the 
Hendee Manufacturing Company, of 
Springfield, Mass. Two of them have 
been in use in this establishment for the 
last three years for slotting keyways in 
gears, sprockets and flywheels in the man- 
ufacture of the Indian motorcycle, pro- 
ducing 60 per hour as an average for 
the day’s run, with ‘,-inch slots. 








A wide range machine in 
which the slide is gibbed in 
the bed of the machine and 
used as a holding fixture 


jor work. 
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SLOTTING MACHINI 


It will be noted that the slide, below 
the tool, which is gibbed in the bed of 
the machine, is used as a fixture to hold 
the work. This slide, by the turning of 
the small handle in front, can be at once 
released and removed, to be replaced by 
any other slide or fixture designed to 
carry other work. Both the feed and re- 
lieving of the tool are accomplished au- 
tomatically by the motion of this slide. 
The curved plunger rod shown at the 
left of the main frame has a vertical re- 
ciprocating motion, which is transmitted 
by means of a cam-shaped end, to im- 
part a horizontal reciprocating motion to 
a feed bar, which in turn transmits this 
reciprocating motion to the work slide. 
At the same time the ratchet and pawl 
shown at the rear, in connection with a 
screw on the feed bar, serve to advance 
the work slide automatically, a distance 
equal to the feed desired, where the tool 
is in its upper position. Jn this way it 
is seen that the slide advances to feed 
the work to the tool in intermittent steps, 
between ,which there is a short reverse 
motion to relieve the work from. the 
tool, during the upward stroke of the 
latter. 

In connection with the feed there is 
an automatic stop which may be set for 
any predetermined depth of cut, and the 
work which it is doing in its everyday 
operation is gaged to 0.001 inch. Ver- 
tical motion of the tool head is produced 
by a crank and connecting rod, operated 
from the shaft. 
space occupied by the machine 
14 inches square and it stands 
inches tall, weighing about 150 
This size machine is designed 
width of slot of 3% 


Bench 
is about 
about 16 
pounds. 
for maximum 
inch. 
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Machining Aluminum Crank Cases 


In the Buick Motor Company’s works 
at Flint, Mich., every effort is being ex- 
tended to turn out as many finished auto- 
mobiles as possible this season, and it is 
therefore, interesting to watch the differ- 
ent operations on the aluminum crank 
cases for their engines. Numerous ways 
and means have been devised to get a 
large output and at the same time obtain 
the necessary accuracy in the numerous 
machining operations. The machines 
have been located so that the work can be 
passed from one to the other without any 
unnecessary handling. Thus the cases, 
which are made in two halves that are 
split longitudinally along the crank shaft, 
are brought in at one end of this de- 
partment and sent out at the other. 


FACING TOP AND BOTTOM OF CASE 


The first operation on the case is shown 
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A Sé ries of operations on 
the aluminum crank cases 
jor the engines of the Buick 
automobiles. 

Fixtures and tools used 
to secure large output by 
most rapid methods. 




















cylinders fit into and their flanges over 
the four large holes shown in the top of 
the case, the distance from the center of 
the crank shaft to this surface must be 
exact. Two bolts are all that are neces- 
sary to tighten and loosen when setting 
these cases in the jig. 





Fic. 1. 


in Fig. 1. This is performed on a three- 
head milling machine. The two side heads 
only are used to surface off the top and 
bottom of the upper half of the crank 
cases shown in the jig located on the 
platen of the milling machine. The 
rough casting is fastened to the far side 
of the jig. This is run through the ma- 
chine and the bottom, or surface to which 
the lower half is bolted, is machined. 
After this the platen is run back and 
the casting transferred to the other side 
of the jig; a fresh case is put on the far 
side, and the two cases are then machined, 
one on the top and one on the bottom. 
This is the case with all the crank-case 
castings, after the first one has been ma- 
chined on the bottom side. As the engine 


MILLING TOP AND BOTTOM OF UPPER HALI 


BoRING ENGINE CYLINDER HOLES 
The second operation is that of boring 
out the holes for the engine cylinders to 
fit into, as shown in Fig. 2. After this 
operation all the other jigs are made so 
that they will fit these holes and all other 
dimensions are consequently taken from 
them. On the jig the case is located by 
the crank-shaft bearings in each end and 
these are still in the rough. These four 
holes must be exact in size, alinement, 
and distance between centers. After this 
operation the case is machined on both 

ends by machines that are not shown. 
The next operation is that of drilling 
the holes in the bottom of the case for 
bolting the two halves together. This is 
shown in Fig. 3 as it is being done in a 


multiple-spindle drill press. In the jig 
which is plainly shown, the top lifts off 
of the four corner posts when taking the 
drilled case out and putting an undrilled 
one in. The large holes bored in Fig. 2 
fit over bosses located on the bottom 
plate of the jig. 


MACHINING VALVE Rob HOLEs 


After this the case is taken to another 
multiple-spindle drill press as shown in 
Fig. 4, where the eight valve-rod 
are drilled to the holes in the jig, shown 
on top of the case. This jig fits in the 
holes that receive the engine-cylinder 
castings. This brings them the right dis- 
tance from and in line with the cylinders. 

After the several other holes in the 
case have been drilled and tapped the 
case is taken to the machine shown to 


the right of Fig. 5, where the valve-rod 


holes 














—— 


N OPENINGS 


Fic. 2. BorRING Pis1 


holes are reamed to an exact size, dis- 
tance from, and in alinement with the 
cylinders 


BorRING CRANK AND CAM SHAFT 
BEARINGS 


The most important machining opera- 
tion on the engine crank case is that of 
boring the crank-shaft and cam-shaft 
bearings so that they will come the ex- 
act distance apart and in perfect aline- 
ment with each other and the top of the 
case when the engine cylinders set. This 
is done on the horizontal drilling machine 
shown in Fig. 5. This particular case has 
three bearings, one at each end and one 
in the center of the case. Before it is 
assembled in the iig, hardened steel capst 
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that have been bored exactly to size, are 
bolted over the crank-shaft bearings, one- 
half of which only is in the upper half of 
the case. The boring bars are connected 
to the machine with loose couplings so 
they may be removed while the crank 
case is being set up in the jigs. Each 
boring bar is fitted with three cutters that 
bore the three bearings of both shafts 


simultaneously. 

By former methods used, it was only 
possible to machine these bearings on 15 
cases in a dey of 10 hours but since this 
apparatus wes put into use the regular 
output is 60 per day and the boring is 
dene more accurately. 

















Fic. 3. DRILLING BOLT HOLES 
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Fic. 4. DRILLING VALVE-ROD HOLES 


SETTING BORING BARS 
When the case has been set up in the 
jig and the boring bars have been placed 
and coupled, split-steel bushings, that are 
hardened and are a perfect fit over the 


boring bars and into the bar bearings in 


the jigs, are slid into place at both ends 
of the bars, as shown at AA. A third 
boring-bar bearing is located in the cen- 


ter of the jig at B and the split bushing C 
When these bushings 


is inserted in this. 
are located boring operations are started 
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and a variation of but 1/1000 of an inch 
is all that is allowed in the finished cast- 
ing, either in the diameters of the crank 
or cam-shaft bearings, in the distance be- 
tween their centers, in the alinement of 
the two shafts, or in their distance from 
and alinement with the top of the case. 
The three bearings for each shaft have 
to be a different size in order to get the 
boring bars out. When the boring is fin- 
ished the plug gages shown at BBB are 

















SPECIAL MICROMETER FOR LOCAT- 
BoRING BAR 


Fic. 6. 
ING CUTTERS ON 














BorRING CRANK- 





AND CAM-SHAFT BEARINGS, 





AND REAMING VALVE-ROD HOLES 
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Fic. 7. REAMING BABBITTED 
BEARINGS 


used to see that the holes are correct in 
size. One end of each gage is a half- 
thousandth over size and the other end a 
half-thousandth under size and each hole 
must be bored so that one end will enter 
into it and the other end will not. For 
setting the cutters in the boring bars the 
special micrometer shown in Fig. 6 was 
made; the boring bar being placed into 
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the V-block and the micrometer screw 
end brought down on the cutter. 


REAMING SHAFT BEARINGS 


After the bearings are bored they are 
babbitted and taken to the machine in 
Fig. 7 where the babbitt bearings are 
reamed, as shown. A hardened-steel cap 
is bolted over each crank-shaft bearing, 
as in the boring operation, and the reamer 
cuts merely the half bearing that is in 
this half of the case, but the whole diam- 
eter of the cam-shaft bearing is reamed. 
A novel feature of this machine is the 
stand for oiling that is seen located on a 
corner of the drill table. A tank is lo- 
cated above the radial drill and the oil is 
fed by gravity through this stand to the 
bearings while reaming as shown at E. 


LoweER HALF OF CRANK CASE 

On the lower half of the crank case 
very little work is performed and this is 
“not of a very accurate nature, as its only 
mission is to hold the oil, and keep the 
dirt away from the operating mechanism 
of the engine. The milling of the surface 
of this lower half of the crank case, 
where it is bolted to the upper half is 
shown in Fig. 8 and aside from this oper- 
ation there are only a few holes to be 
drilled or tapped. 

There are numerous other operations 
on the crank case such as finishing the 
ends of the feet where they have a bear- 
ing on the frame, counter boring the bolt 
heads, fitting the cap on the end that cov- 







































Fic. 8. MACHINING LowER HALF OF 
CRANK CASE 


ers up the gears for the cam shaft, sur- 
facing the magneto bracket, tapping nu- 
merous holes for bolts and studs, ‘etc., 
but the jigs and fixtures for these opera- 
tions and the operations themselves are 
ordinary machine operations with no 
great accuracy attached to them and 
therefore they have been left out of this 
article. 








Wear of Jigs and Group Driving 


The story is told of a rural stockholder 
of a railroad who objected to the large 
item of expense for repairs to locomo- 
tives. He contended that “they were 
made of iron and everybody knows that 
iron can’t wear out.” 

A similar idea prevails in too many 
shops regarding jigs, fixtures and gages 
of all kinds. 

In too many cases there is a secure 
feeling that all pieces are bound tobe inter- 
changeable after the proper fixtures have 
been provided. The wear that begins as 

‘on as a tool is put into use is not al- 

iys fully appreciated and it often leads 

variations ‘in product which seem un- 
countable to those who have never ex- 
perienced this difficulty. 

Where the number of pieces is com- 

ratively small, the, wear will not be 

iceable for a long time, but it comes 

the same and must be watched to 

vent its getting us into trouble. For 

re is nothing more discouraging than 

est in fancied security because of spe- 

well made jigs, only to find that 

¢° fidence misplaced and that the pieces 
not assemble as they should. 


By John R. Godfrey 








Shop philosophy dealing 
with two important ques- 
tions. 

A new superintendent 
doesn’t necessarily have to 
make changes to make good. 




















THE POWER QUESTION 


The question of getting power to ma- 
chine tools is always an interesting one, 
with many things to be considered, such as 
first cost of installation, output of the 
tools, maintenance and cost of power. 
The individual motor has some advant- 
ages, among them being that the ma- 
chine can be set at any desired angle re- 
gardless of line shaft or anything else. 

But I ran across a case a while ago 
that had a peculiar side to it. The owner 
is an electrical engineer and a good one. 
Used to build and sell motors for individual 


drives or any other purpose except push- 
ing a baby carriage. Knew all the argu- 
ments that would convince and get or- 
ders—and used ’em. 

When he went into another line of 
manufacturing and built his own factory, 
what did he do? 

Individual motors ? 

A few—two I think for special cases. 
And the rest of the shop is group driven 
and not in very small groups either. 

Now the question comes—was he a 
good salesman to sell men what he 
wouldn't use himself? I don’t think so. 

Counting immediate dollars and com- 
missions, he probably was a daisy—but 
I doubt if it’s good business to advise a 
man to do what you wouldn’t do yourself 
in similar circumstances. 

The old saying that “ a salesman is one 
who can sell a man what he doesn’t want” 
is all wrong. You may have to show 
him that he does want or need it. but if 
ycu succeed in convincing him of some- 
thing that isn’t so, you'll hear from it 
sooner or later and it may not be pleas- 
ant. 

I know of one case where a man re- 
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fused to sell a certain machine because 
he was sure it was not what the customer 
wanted. After frequent arguments, how- 
ever, he took the order with a warning 
that it wouldn’t make good. 

But it did—and the salesman learned 
more of its capabilities than he knew be- 
fore. But he still had a friend in the 
customer and such cases are more than 
unusual. It’s the only one I ever heard 
of. 


GoInG OFF HALF COCKED 
There is one redeeming advantage in 
going off half cocked. It’s the only way 
a lot of us ever go off. If we waited till 
we were dead sure we had sized up the 


whole situation we very often wouldn’t 
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have ammunition enough to wad a gun 
and the world would lose our words of 
wisdom. Also the fun of laughing at our 
mistakes. 

A friend of mine runs a shop and hired 
a young man to help him get things a lit- 
tle more up to date—he knew there was 
room for it. 

The first day the newcomer was on the 
job he was loaded to the muzzle with 
suggestions. In fact there wasn’t much 
of anything right about the shop except 
himself. The boss told him to look around 
for a month and then make any changes 
he thought best. 

Two months went by and he had made 
mighty few changes, so the boss asked 
him why he was going on in the old way. 
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“Mr. Blank—if you were’nt the best na- 
tured boss in the country, you’d have fired 
me the first day I struck the shop. I was 
a jackass with a big J and I know it now 
just as well as you do. A lot of these 
things looked dead wrong to me because 
I’d seen them done some other way. But 
I soon saw that you had a mighty good 
reason for working your way and I’d 
have been foolish to change it. I’ve 
learned a lot myself instead of showing 
you as much as I thought I could.” 

He had the making of a good man and 
has done good work ever since. A small- 
bered man would have made changes 
anyhow just to, show that he could, and 
both parties were benefited by the wis- 
dom displayed. 








Special Tools for Gear 


The tools shown by the accompanying 
engravings are used by the Warner Gear 
Company, Muncie, Ind., in machining au- 
tomobile parts. 

The fixture in Fig. 1 holds the trans- 
mission case, which is shown by dotted 
lines, while surfaces A and B are milled. 
As will be seen, the case is located at 
one end by the hub or boss, which is 
centered in the conical seat C, while the 
the opposite end is carried upon locating 
pins with jack screws under the points 
indicated, and obliquely placed set screw 
pressing the work downward and toward 
the seat C. 

The base of the fixture has two bear- 
and E, at the proper 
that after cuts 
surfaces AA 


ing surfaces, D 
angle to each other, so 
have been taken over the 
the fixture may be clamped upon sur- 
face E for the milling of the sloping 
The locating tongue under the 
latter is, 


face 


face B. 
fixture is 
therefore, readily rocked 
to the other. Provision is made for hold- 
ing down bolts at either ends of the fix- 
tures and the securing of the fixture is 
further facilitated by the clamp at F, 
which seats upon a semicircular surface, 
permitting the fixture to be 
to either position and properly held to 
the table of the machine. 


continuous and the 
from one 


easily set 
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Drilling and milling fir 
tures which locate and hold 
transmission cases for mill 


ing and drilling operations. 


































Case Work 


COMBINATION DRILL AND REAMER 

The tool in Fig. 2 has*at the outer end 
an end-cutting tool, followed by a reamer 
of sufficient length to finish the holes at 
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““DRILL-REAMER” AND FACING BAR 


American Machinist? 





June 16, 1910. 





























Fic. 4. JiG FOR DRILLING 


case. Both the drill 


ends of the 
and reamer portion of this tool are cut on 


both 


a spiral, as illustrated, and the posi- 


tion of the keyway and locating key for 
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the drill end is such as to bring the teeth 
midway between the ends of the reamer 
teeth. 


A FACING CUTTER BAR 


The bar, Fig. 3, is adapted to be used 
on the horizontal boring machine for fac- 
ing simultaneously the surfaces on two 
transmission case bosses. The cutters are 
readily removed and replaced, so that it 
is a simple matter to run the bar into the 
holes bored in the case, where it is prop- 














DIFFERENTIAL GEAR SPIDERS 

erly guided during the facing operation. 
Cutters GG, of course, face the corre- 
sponding bosses simultaneously and cut- 
ters HH are then used on the opposite 
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bosses. The method of building up the 
bar with collars upon the outer end, 
which collars are arranged to receive the 
cutters and the clamping screws, is well 
brought out by the sketch. 


A DriLt Jic 


+ for 
gears. 
jig at 


A drill jig is illustrated in Fig. 
drilling spiders for differential 
Three drilled with this 
angles to one another and the jig is made 
with three locating upon 
which it rests firmly during the operation 
under the drill press. As indicated, the 
work is located properly on a stud pass- 
ing through the center of the jig. 


holes are 


faces or bases 








resulting in the 
in New 
making 
a small 


A serious accident, 
death of a boy, occurred recently 
York. The boy was engaged in 
himself generally useful around 
factory. A cheap galvanized-iron bucket 
developed a hole and the boss told the 
boy to solder it. The boy evidently had 
a vague idea that soldering was spreading 
melted lead over the hole. There hap- 
pened to be a ladle and lead in the 
equipment so he melted the lead. Be- 


fore he died he explained that the 
melted lead “looked too thick so I just 
poured in some water to thin it.””. The 
poor boy was terribly burned by the 
melted lead and died several days later. 
It’s an old warning mever to put water 


on hot metal of any kind, but it can’t be 


given too often. 








A Flywheel Balan 


cing Rig 








The accompanying halftone shows a 
flywheel balancing rig, or device, used by 
the L. H. Goodnow Foundry Company, 
Fitchburg, Mass. It consists of two large, 
turned cast-iron cones, slightly truncated, 
through which passes an eye bolt having 
pivot point projecting downward within 
the eye, and a large link threaded 
through the eye, having a bearing for this 
ivot point. 
In use the turned flywheel is supported 
a horizontal position, held by the two 
nes entering the bore from either side. 
Because of the point of suspension at the 
p, the flywheel is free and can take 
y position, depending upon whether it 
in balance or out of balance. If it 
out of balance, that fact is easily de- 
rmined by a spirit level on the edge of 
rim. Weights are then applied to 
ng it into a truly horizontal position. 
er this has been done the weights are 
ighed and a line is scratched on the 
ide of the rim indicating the point 
ere weight should be applied and its 
sunt. Thus, of two flywheels that were 
ently seen at the Goodnow plant, one 
uired a weight of eight pounds to 


= 


bring it into balance, and the other 43 
pounds. 

It is beyond the bounds of this brief 
description to enter into a discussion of 


the relative merits of this method of bal- 

















FLYWHEEL BALANCING RIG 


ancing, compared with the usual method 
of mounting the flywheel on a shaft. A 


little consideration, however, will show 
that the balance obtained by this method 
more nearly approaches the conditions 


required by running balance than the 


usual static methods. 








An extract from the recent patent 
treaty with Germany 

“The provisions of the laws applicable, 
now existing or hereafter to be enacted 
by either of the contracting parties, under 
which the patent, 


working pattern (Gebrauchsmuster), de- 


reads 


non-working of the 


sign or model carries the invalidation or 
some other restriction of the right, shall 
only be applied to the patents, working 
patterns (Gebrauchsmuster), designs or 
models citizens of the 
other contracting party within the limits 
of the restrictions imposed by the said 
party upon its own citizens. The working 
of a patent, working pattern (Gebrauchs- 
muster), design or model in the territory 
of one of the contracting parties shall be 
considered as equivalent to its working 
in the territory of the ether party.” 


enjoyed by the 
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Letters from Practical Men 














An Adjustable Drill Jig 








The jig illustrated in the sketch was de- 
signed to drill a job which did not lend 
itself to accurate turning, which was the 
operation preceding drilling in this case 
The job was a copper casting, a pipe el- 
bow. The machining of the elbow con- 
sisted in disk-grinding the flange, boring 
one end which is shown in position on the 
locating piece in the jig and turning to a 
correct diameter the part shown in the 
sketch with the jig plate B in position. 

As the bore and the turned diameter 
could not be guaranteed in alinement 
with each other, or the bore with the face 
of the flange as regards hight, something, 
adjustable had to be made in the way of a 
drilling jig. The holes in the flange had 
to be located correctly one way with the 
bore. As will be seen the work is rather 
a frail piece and a good many were 
scrapped when holding in the vise while 
drilling, also a good deal of tube bending, 
etc., had to be done when erecting owing 
to the holes being out of line with the 
bore. 
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Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 























had four holes drilled at correct cen- 
ters and perfectly central with the arm 
which fitted the slot in the jig body. As 
this slot was in line with the piece by 
which the bore was located it will be 
seen that the holes were drilled in cor- 
rect relation to the bore. The jig body 
was also cored out to clear jig plate B 
which was adjusted in and out by means 
of a screw. This screw was held in a 
plate fastened to the jig by four cap- 
screws. 

The adjustment of the jig plate neces- 

















\\ a <) sary to overcome errors in turning was 
aus yt + obtained by making the end of the screw 
: o | -_ smaller than the hole in the jig plate. A 
groove was turned in the end of the 
| screw into which the end of a small head- 
less screw was inserted through the jig 
plate to prevent the latter coming off 
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THE DRILL JIG WITH 


The jig consisted of a cast-iron body. 
two mild steel jig plates case-hardened, a 
locating piece, two clamp plates and a 
few The body was bored to re- 
ceive a locating piece C fitting the bore 
of the elbow, and slotted to receive the 
jig plate A, this slot being in alinement 
with the locating piece C. The jig plate 


screws, 


THE 
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WorRK IN PLACE 


when running back from the work. Three 
holes were bored in the jig plate, three 
clearance holes in the clamp plate and a 
pin for keeping the jig plate roughly in 
line with the clearance holes was pro- 
vided. A square end was filed on the 
screw to which was fitted a nurled piece 
which could be removed when drilling 


commenced. A swinging clamp was fitted 
to fasten jig plate A when in position for 
drilling. The jig produced very good 
work, no scrap being made owing to 
clamping. It was much quicker than the 
old way, as very little time was required 
to insert and remove the work. 
Coventry, England. T. B. Corey. 








A Telescopic Gage 








A few days ago, while admiring the 
stock of second-hand tools of a local 
marine-store dealer, I saw a _ telescop: 
gage as shown by the sketch, which also 
shows what I believe the inventor of it 
intended it for: The taking of dimensions 
A, swinging back the link, then closing 
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A TELESCOPE GAGE 


the gage and removing it and (to use 
the probable words of the inventor) with 
the absolute certainty of resetting again 
to the “fraction of a hair.” The gage 
could also be used in getting dimensions 
similar to B, the link being used as a 
test piece to retain the original setting. 
Belfast, Ireland. T. E. Ray. 








A Drawing Room Kink 








In machine or tool design a draftsman 
often wishes to transfer a small portion 
of the design to some other part, to as- 
certain the amount of motion or to other- 
wise compare relations of several parts 
For instance he may” wish to learn 
whether or not he has provided sufficient 
length of slot in a strap or clamp, to al- 
low of its being drawn back to clear th« 
work, thus enabling the finished piece to 
be drawn from the jig or fixture. 

In such cases the draftsman usual! 
resorts to the use of a piece of tracing 
paper or cloth, on which he traces 5 
hand the portion of design he wishes ¢ 
compare. This, however, is not 
Satisfactory owing to the softness of t! 
material. A small, thin piece of cellu 
loid, say about 3x5 inches roughened o: 
one side by sand rubber makes an admit! 
able substitute, which retains its shap 
without any trouble and after using th 
design thereon may be removed with a 
ordimary eraser or again used at a! 
time. 

Providence, R. I. 


vel 


C. W. INGRAM. 
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A Successful Drawing Room 
and Pattern System 








I here describe a practical drawing- 
room system which I have used with re- 
markable success and will submit it to 
you hoping that it will be of use to some 
of your readers. 

Personally I prefer to have all assem- 
bly drawings on large sheets while de- 
tail drawings and partially assembled 
views are placed on small sheets about 
eighteen by thirty inches. All drawings 
should have a two-inch margin on the 
left-hand edge for binding. The complete 
set of drawings for each machine should 
be bound by a clamp binder, which will 
permit of the easy removal of any of the 
sheets. The drawings are arranged in the 
following order: First, detail sheets, next 
forging sheets, then pattern sheets and 
last, the assembly drawings. 

Each type of machine is designated by 
a letter. Thus A stands for lathe, B for 
milling machine, C for screw machine, 
etc. Machine designs as they are made, 
are given consecutive numbers regardless 
of type. Thus the tenth machine de- 
signed, if it be a lathe, will have a de- 
sign marked A 10, if it is a milling ma- 
chine a design marked B 10, etc. 

No attempt should be made to number 
assembly drawings until all the drawings 
for this machine are complete. As each 
detailed sheet is finished it is given a 
number. Thus the first detailed sheet 
for machine design C 78 is numbered 
C 78-1; the second, C 78-2, etc. After 
the set of drawings is completed, the 
forging sheets are numbered consecutive- 

with the detail sheets. Thus, if the 
last detail sheet is numbered C 78-26, 
ihe first forging sheet would be C 78-27. 
In the same way the numbers of the pat- 
tern sheets follow those of the forging 
sheets, and in like manner the numbers of 
the assembly drawings are added. 

Returning to the arrangement and num- 
bering of the details; the details on the 
same sheet should be, as far as possible, 
of parts that fit together in the machine. 
For instance, having started with the cam 
haft as the first detail on a sheet, one 
should finish with the cams in the order 

which they would be put onto the 
haft. If this sheet were C 78-12, then 

e part number of the cam shaft would 

1201 and the part number of the first 
im to go on the shaft would be 1202, 
tc. You will observe from the above 

it the details on each sheet are num- 

red O01, 02, 03; that there might be 99 

tails on a sheet without confusion, and 

it the sheet number and the detail num- 

r make the part number. Besides its 

rt number, each detail should have the 

lowing information; name of part, 
nber of pieces required, kind of ma- 
ial and finish. 

Do not give forging and pattern draw- 
S new part numbers, but transfer the 
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part numbers directly from the detail 
sheets. On the assembly drawings each 
piece should be marked with its part 
number. 

When the machines are built, the com- 
plete numbers (consisting of type, ma- 
chine and part numbers) are _ heavily 
stamped on all the forgings and finished 
pieces, where they will receive the least 
wear. These numbers should also be 
placed in raised figures on all patterns, so 
that they will appear on the finished 
castings. The patterns require no other 
numbering. 

When a change has been made in a 
part, as is often the case, the detail draw- 
ings should not be changed, as this 
causes confusion, but a new drawing 
should be made. We “ring out” the old 
detail by drawing a heavy line around it 
and, when possible, place on the same 
sheet the new detail with its new num- 
ber and the date of the change. If there 
is no room on this sheet for the new de- 
tail we “ring out” the old drawing as 
above and write in the words “superseded 
by part number —-, date - - — 

It is evident that this numbering an 
arrangement of drawings is a practical 
method of filing them and makes the work 
of indexing both drawings and patterns a 
very simple matter. It saves much time 
and unnecessary handling of the draw- 
ings, as all the drawings for a machine 
are together and the part numbers on any 
piece show on which sheet to find the 
drawing. In the assembling room the ma- 
chines are easily and quickly put together 
by comparing the numbers on the parts 
with those on the assembly drawings. 

When a customer writes in for a repair 
part saying that the broken part bears the 
number C 78-1514, this number is inter- 
preted in the drafting room as follows; C 
shows that it is a screw machine, 78 
gives the design number, and the records 
for this machine are easily found. The 
number 1514 tells two things; 15 shows 
the number of the detail sheet and 14 the 
number of the detail on this sheet. The 
blueprint boy takes out sheet 15 from 
the design C 78 and makes a blueprint 
of the part 14. This is found to be a 
casting. If this is an old style machine 
and there are no repair parts on hand, 
word is sent to the pattern storage for 
pattern C 78-1514. They are told that it 
is a bracket for the locking lever and is 
a small metal pattern on shelf 7. This 
latter information they obtain from their 
pattern cards under design C 78. If this 
pattern were at the foundry, this card 
would show the date and the order num- 
ber under which it was sent. In the pat- 
tern storage, C shows the clerk that this 
i> a screw-machine pattern and he goes 
at once to that division. 78 tells him 
that it is in section 78, and then knowing 
it to be a small metal pattern and a 
bracket, he finds it on shelf 7. These 
shelves are really only small divisions on 
a pattern-storage rack. The racks here 








1121 


used have only three shelves, the larger 
and heavier parts being on the floor, and 
smaller ones higher up. Thus the correct 
drawing and pattern are readily found 
and the customer receives the repair part 
with little delay. 

The details of all successful systems 
must be carefully worked out and the 
complete success of this system depends 
largely upon the codperation of the shop 
with the drawing room. 


Greenfield, Mass. i. Wa Be 








Cutting a Straight End Taper 
‘Tap 








It is sometimes amusing to see the 
simple manner in which some apparently 
hard problems are solved. One day the 
foreman received a drawing of a tap 
which was straight for two and a half 
inches and then tapered for about the 
same distance. The taper was probably 
at least two inches to the foot. Turning 
of the tap blanks was a simple matter 
but to cut the threads was quite a dif- 
ferent proposition. Every man was busy 
trying to solve the problem, but it re- 
mained for a “cub” to accomplish this and 
he did it without any effort on his part. 
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CUTTING A TAP 


The youngster was roughing out a num- 
ber of small taper taps on a lathe and 
when the man who did the finishing came 
to finish them, he found that they were 
straight for a short distance on the end. 
It was soon discovered that the boy had 
not adjusted the nuts BB’ properly and 
the play here was about equal to the 
length of the straight portion on the end 
of the tap. It then occurred to the fore- 
man to try to cut the taps in a similar 
way. By adjusting the clamp D to the 
proper position and then backing up the 
nut B’ a distance equal to the straight 
part of the tap blank it was found to 
work quite satisfactorily. 

By looking at the sketch it will readily 
be noted that as long as the screw C is 
free to pass through the clamp D, the 
work will be turned straight but as soon 
as nut B’ strikes clamp D the cross slide 
will then take the course that the taper 
attachment is set to. 


Westfield, N. Y. GEORGE KRAMER 
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Gage for an Accurate Watch 
Part 








shows the piece to be 
bevel gear used in the 
setting mechanism of a watch. The stem 
is used only while the piece is in process 
of manufacture and is broken off (after 
being nicked while soft), after the piece 
is hardened and the teeth are polished. 


In the sketch A 
measured, a small 
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The finished dimensions are, diameter 
0.317 centimeter (0.1248 inch) and thick- 
ness 0.050 centimeter (0.0197 inch). The 
thickness is brought to finish from the 
lower or large side by grinding after the 
stem is broken off. The diameter of the 
gear is very important and has to be held 
to 0.003 centimeter (0.001 inch). 

The gage consists of a cast-iron block 
as shown at B, recessed to hold the steel 
upright, which is held firmly in place by 
a screw in the bottom. The steel block 
is bored out to hold a spring and the steel 
pad in which there is a 30-degree center 
left to support the piece to be measured. 

Two posts, as shown at C, are placed 
in holes each side of the center block 
and should be made quite accurately. 

At D is a standard used to produce the 
top plate of the gage shown at E. The 
conical hole in E is ground so that the 
small end of the standard will be flush 
with the top of the plate. 


To measure the wheel or gear 4 drop 
it into the center of the gear B, place 
the plate E on top and give it a quarter 
turn which locks it under the shoulders 
of posts C. I then use an upright dial 
gage to find the error. With a perfect 
piece the gage should read zero on top of 
the plate and on the end of the gear. 

The angle of the bevel gear is 15 de- 
grees and as an error of 0.001 centimeter 
in diameter will read nearly 0.005 on the 
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gage, I am enabled to keep a very ac- 
curate measurement on the work. 
ARTHUR E. GRINNELL. 
Waltham, Mass. 








Machining ‘Thin Disks 








The tools shown in the sketches were 
devised after some little experiment, for 
facilitating the tooling of cast and mild 
circular blanks of 


steel from 3 to 6% 
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WATCH PART 
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inches in diameter, and '4 to 3 inch 


thick. The blanks had no hold and were 
required to be flat and parallel in thick- 
ness and accurate to diameter. 

The tools for holding the blank for the 
first operation of facing are shown in 
detail in Fig. 1, and in Fig. 2 a set of 
three are shown in position on the lathe 
faceplate gripping a blank. These are 
simply adaptations of the well known toe- 
dog principle. The tempered-steel jaws 
B are carried in the inclined slots in 
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cast-iron bodies A, and backed up and 
adjusted by the cap screws, the whole 
being secured to the faceplate by stud and 
nut. 


The business ends of jaws B are bev- 
eled as shown and hollowed sufficiently to 
clear the radius of the smallest blanks, 
and form points to nip into and drive the 
work. When taking finishing cuts, the 
backing screws are set up very lightly 
to avoid springing and the work is gone 
over twice to take out the forging strains, 
the tool for the finishing cut being set to 
a size block from the faceplate. Ob- 
viously, when turning over or changing 
blanks it is orfly necessary to release one 
jaw. 

As shown in Fig. 3, the holding tools 
for the second operation (that of turn- 
ing the diameter) depend largely for ef- 
ficiency on the well known gripping qual- 
ities of paper. The faced blank is gripped 
between the finished faces of cast-iron 
cap C which screws on the spindle nose, 
and sleeve E, the last forming part of 
a ball-thrust back-center. A clean sheet 
of paper is interposed between the driv- 
ing face of C and the blank, which, when 
the back center is screwed up against it 
with moderate pressure, provides enough 
friction to drive the work under cut. As 
the forgings are clean and the amount of 
finish small, heavy cuts are not neces- 
sary. 

The 
needs little explanation. 


construction of the back center 
It consists of a 














Lathe Face Plate 
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THIN BLANK 


case-hardened and ground body D, t! 
shank of which fits the center hole, ar 
the sleeve E also case-hardened a1 
ground, with a standard ball-thrust was! 
er between them and a plate screwed « 
at the back to keep the parts togethe 
Cap C is made in several sizes to o 
tain the maximum gripping surface « 
the various sizes of blanks. This tool 
also useful in turning trial blanks fi 
forming dies. 
Manchester, Eng. 


} 


Geo. E. Gay. 
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Discussion of Previous Question 








Press Tools for Forming 


Tubular Work 








At page 79, Frank Greiner describes 
some tools for the production of a tubu- 
lar piece of work called a funnel. As in 
closing, he throws out the suggestion that 
with proper machinery his method could 
be improved on, I would like to show a 
method that he might adopt, with no other 
means than those already at his disposal. 

The first operation would still remain 
the same, raising the blanks into a U 
shape; after that the tubes may be 
finished in one operation instead of three 
as shown. Fig. 1 shows the tools closed 
with a tube in position. The various 
parts are: A, the punchholder; B, the 
punch, which is provided with a series of 
spring pins as shown in the section; C, 
the bolster, which is machined to take the 
various members which form the die; D 
the die parts of tool steel which are ma- 
chined to shape and drilled and tapped 
on their under side for the screws E which 
serve to retain the die parts in place, and 
also to transmit the pressure of the 
springs. The screws and springs are 
disposed as shown in the partial plan, 
Fig. 3. The other parts F and G together 
form a cam which has a limited move- 
ment around the axis of G. The latter is 
of mild steel and F is of tool steel dove- 
tailed to G as shown. 

The action of the tools may now be de- 
scribed. The U-shaped blank, together 
with a mandrel of the proper form, is 
placed in the die when in the position 
shown in Fig. 2. The punch now de- 
scends, the spring pins press on the work 
and mandrel, and continuing, the corner 























Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 














done at each operation. And now may I 
make another suggestion? This is a job 
which might well be done on the draw 
bench, and perhaps some reader who has 
had experience in draw-bench work will 
show us how. 


London, England. W. L. FRENCH. 











H of the punch proper pends the upper 
free part of the blank over the mandrel. 
This part of the operation is done while 
the die remains in the position shown in 
Fig. 2; that is, the springs must be strong 
enough to support the die while this first 
bend takes place. Further movement of 
the punch will cause the die to descend 
and the lower side of the blank coming 
in contact with corner J of member F, will 
be bent upward at right angles to the 
lower side of the blank. Directly the up- 
turned edge of the lower side of the blank 
has passed below corner /, the corner ] 
of the punch will come in contact with F 
and force it over to the left, finishing the 
bend of the lower side and planishing the 
tube all over as will be seen in Fig. 1. 
Of course, the die will be best made 
in parts, and also the cam, owing to their 
length, but the lower circular part G of 
the cam may be of one piece of standard 
stock. With a punch holder of substan- 
tial section as shown and the punch in 
one piece there would seem to be no 
reason why a length of work much 
greater than was shown should not be 
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Press TOOLS FOR FORMING TUBULAR WORK 


The Expert Operator 








I was interested by a _ short article 
which recently appeared in the columns 
of the AMERICAN MACHINIST under the 
above heading. Having been an expert 
operator of machine tools for some years 
I have been hard pressed occasionally to 
come up to “estimated” and “guaranteed” 
production when operating new machines 
on test. There is a great difference be- 
tween “estimated” output, and “guaran- 
teed” output. -When the latter condi- 
tions are insisted upon it must be ad- 
hered to. I have known of a few in- 
stances where the guaranteed times have 
not been figured correctly and _ conse- 
quently the tools have had to be taken 
out at considerable cost to the firm who 
supplied them. The expert operator is 
often strange to the work involved, 
whereas the workman who has been em- 
ployed on the same job by former meth- 
ods will have become thoroughly ac- 
quainted with every operation thereon. 
It will therefore be seen that the “ex- 
pert” must be no novice. I have often 
noticed that when an expert goes into a 
shop he is set to do the most difficult, and 
sometimes even useless pieces of work, 
or operations, just to see if they can be 
done. I well remember once going to 
demonstrate a well known patent auto- 
matic reversible machine tapper; its ca- 
pacity was only 3¢ inch; when I arrived 
the only drilling machine at liberty was a 
heavy radial. Fitting the small tapper, 
with a No. 1 Morse shank with a set of 
reducing sockets in this large machine, 
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was like driving tacks with a steam ham- 
mer. The sockets had all been knocked 
about very much, and had the driving 
portion for the drill tang practically worn 
away. The test imposed was to tap sev- 
eral holes 34 inch Whitworth, 2!. deep 
in a machinery-steel block. I pointed out 
that this was not a fair test, and never 
likely to be actually wanted in the or- 
dinary course of events; the manager, 
however, insisted upon it. What with a 
heavy cumbersome machine, and bad fit- 
ting sockets and the driving flats worn off 
I could not get the tap to go far down be- 
fore the sockets started to ride over the 
flat on the tapper shank end, with the re- 
sult that after half an hour’s experiment- 
ing I had worn the tang nearly off the 
tapper shank, so I retired, beaten through 
not having a fair trial. 

I could cite many similar cases. How- 
ever, in spite of them the expert operator 
has undoubtedly done a lot toward intro- 
ducing modern machine tools into some 
of the more conservative firms in Europe. 

EXPERT OPERATOR. 


Acton, London, England. 








Patterns for Plate Pulleys 








Referring to my article on the above, 
which appeared on page 706, Volume 32, 
Part 2, and claimed the method described 
was cheaper and better than a pattern 
built up of wooden segments, I note 
with interest that Mr. Patson, on page 
461, Volume 33, takes exception to my 
remarks and describes three methods of 
making small wooden patterns which in 
his opinion are preferable to my method. 
While admitting they are very good and 
interesting, would it not be as well to 
consider the circumstances which our re- 
spective positions place us in, which, to 
my mind, is an important consideration ? 

I am engaged at a concern which has 
no foundry of its own, thereby having 
to send all patterns out to a place which 
is a considerable distance away. Further, 
I would state the iron rims are made from 
scrap pieces of piston pipe which are 
left over after the required number of 
rings have been cut off and the wooden 
center being put in by an apprentice pat- 
ternmaker. Having a pattern as I have 
described, I have a permanent pattern 
which does not require machining all 
over before a quantity can be cast off it. 
As regards Mr. Patson, he may have no 
machines or pieces of scrap pipe at his 
command to produce the pattern, but 
from his description of making these pat- 
terns, I should imagine he has a foun- 
dry and foundry implements at his dis- 
posal. 

Hence my reason for thinking that both 
methods are equally good, considering 
our respective circumstances. 


Manchester, Eng. A. HEARN. 
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A Tool Post Wrench 








Referring to the tool-post wrench 
shown on page 269, Volume 33, Part 2, 
I wish to say that wrenches, commonly 
called tuning hammers, made in that 
form have been used by piano tuners for 
many years, and, because of but one 
head being required on such hammers, 
they are lighter and more compact than 
the ordinary double-headed tuning ham- 
mer. 


Dayton, Ohio. ru. F. 








Prevent Breaking of Center 
Drill 








In recent numbers I read an article on 
removing a center drill after it has been 
broken. The process is a good one, but 
cites the old saying “an ounce of preven- 
tion is worth a pound of cure.” The great 
trouble with combination center drills, es- 
pecially small ones, is that the drill part 
does not cut large enough to clear itself, 
thus making it bind and very often break 
and after breaking it is bound so tight 
that it is impossible to remove except by 
some expensive way. By a little fore- 
thought all this trouble can be overcome 
by grinding the center-drill one lip a 
little longer than the other, the drill will 
cut itself clear, cut faster and if it does 
happen to break nine times out of ten it 
will by a little rapping drop out itself. 

Providence, R. I. D. W. M. 








Fallacy of the Large Shop 
Order 








In the editorial entitled “Fallacy of the 
Large Shop Order,” on page 797, there 
are some points to which exception might 
be taken, also features that might be 
added to strengthen the argument. 

For example; would a shop of a given 
capacity—which ought, to make it profit- 
able, to be kept running as near maximum 
as possible—require any more raw ma- 
terial on hand, or any more. going 
through, on account of the large order 
than a series of small ones ? 

A good purchasing agent can arrange 
the incoming of raw material to a com- 
paratively even monthly figure regardless 
of how orders are put through the shop. 
For the 500-lot referred to, deliveries 
cculd be regulated, spreading them over 
the 18 weeks, making each only a little 
larger than the one for the 50-lot. 

Regarding the time the 500-lot is kept 
in stock before being sold, no one can 
deny that this constitutes an additional 
cost, and an item that should have careful 
consideration but’ which is often over- 
looked. 

Taking the minimum time factor per 
piece, and the difference between the 
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500- and the 50-lot—2 to 1'’2—a good 
many shop managers will at once take 
exception, until they figure it out for 
themselves. For this difference, the natu- 
ral inertia of size is given as one reason; 
the probabilities of waits for machines as 
another. The latter is self explanatory— 
the former vague, inasmuch as there is 
no reason given. 

The natural inertia cannot very well 
come from the machine itself or the 
power that drives it, therefore it must 
be something else, and herein comes one 
of the features overlooked—the man. 
Men are not machines and cannot be 
belted or geared to run at a given speed. 
Eighteen weeks doing the same _ thing 
every day—108 working days—becomes 
monotonous in the extreme. 

A man may run a lathe for a good 
many years and not lose his interest in 
that machine or his work, if he has the 
opportunity of trying out a variety of 
operations—turning, boring, drilling, cut- 
ting threads, small work or a large piece 
that taxes his ingenuity—yet put that 
same man on 500 parts all exactly alike, 
knowing that it means many weeks be- 
fore they are finished and he loses that 
interest after the first few days. 

As a further analysis of the figures, let 
the investigator who discovered that 50 
was a better number than 500, divide the 
time up into lots of 50 each on his 500 
lot, and see if he does not find that the 
first 50 approximated the time for a 
single lot of 50, while the increase was 
in proportion to the second, third, and 
fourth lot, etc., and the last 50 nearer 
three times the time factor than two. 

Is it not the human element in the man 
that causes the inertia and accounts for 
the difference between the 50 and the 500 
order—the 1': and the 2? Is not the 
fallacy of the large shop order more in 
the operator than anywhere else, other 
conditions being equal and isn’t the time 
saved in setting up, that we hear so 
much about, absorbed by lack of interest 
when the same thing over and over again 
causes it to lag? Ought pot the element 
of interest in his work, by the mechanic, 
be taken into account, as much if not 
more than any other feature or condi- 
tion governing the size of shop orders to 
be put through. 

The men in the shop never take the in- 
terest in a shop order that they do in a 
special order. Immediately an order for 
something that attracts attention in the 
mechanical world gets into a shop, watch 
how interested everyone is, even down to 
the youngest apprentice boy. It is talked 
over going to and from the shop and dur- 
ing the noon hour; told to friends in 
cther shops with a considerable amount 
of pride. Each man likes to get some 
part of that order to do. Once while at- 
tending one of the world’s fairs, as I 
was looking at a large engine, a man 
Standing beside me turned and said, “I 
chamfered those nuts on that cylinder,” 
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and there was a strong pride in the tone 
of his voice. 

The mechanic’s interest supplies energy 
which tends to keep things moving—its 
absence means the inertia which is hard 
to understand, when the economy of large 
orders is considered in the abstract and 
along lines which tradition has made the 
average man think must be so, on ac- 
count of the general acceptance. 

New York City. SAMUEL L., PLATT. 








The Water Sealed Varnish 
Pot 











At page 1027, Volume 32, Part 2, is 
shown a varnish or shellac pot used at 
Lowell, Mass. About 20 years ago I 
devised a pot similar to the one shown to 
hold shellac varnish where the shellac 
had been cut with alcohol. I used a 
water seal and felt that the question of 
evaporation was settled so far as sealing 
went. Much to my surprise there ap- 
peared to be water in the shellac after 
standing idle a short time, and I began to 
suspect that there were a few things 
about evaporation which I hadn’t solved. 
In taking up the subject later in my 
studies I learned why water did not seal 
alcohol and why my alcohol shellac had 
water present. While the whole subject 
of liquids, vapors, surface tensions and 
their relations to each other is somewhat 
abstruse, it may clear things for some 
of your readers to open it a little. Any 
liquid has present adjacent to it a cer- 
tain amount of a vapor of that liquid, 
that is to say, that in case of my water- 
sealed shellac pot there was present in 
the air adjacent to the water a certain 
amount of water vapor and in the air ad- 
jacent to the alcohol a certain amount of 
alcohol vapor. It will thus be seen that 
the air in the can contains both water 
vapor and alcohol vapor. The warmer 
the air the more vapor it will absorb and 
contrawise, all it needs is to be cooled 
to make it give up a portion of the vapor 
it contains. This is precipitated into 
both the water seal and into the shellac 
and in this manner the alcohol may be 
said to have evaporated into the water 
and vice versa the water into the alcohol. 
With two liquids, therefore, like water 
and alcohol in close proximity to one an- 
other there is a considerable mixing and 
the water makes a rather inefficient seal. 
Mercury, on the other hand, makes a 
good seal, but is not conveniently hand- 
led on account of its other characteristics. 

Boston, Mass. “Case.” 








\ Fixture for Milling Taper 
Socket Tangs 








At page 1143, Volume 32, Part 2, S. R. 
- describes a fixture designed for mill- 
ng taper socket tangs and its construc- 
ion limits it to sockets of one length. 
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Probably there were enough of these 
sockets to warrant having a fixture for 
them only. The vital points of a socket 
or any taper shank are its size, gaging 
from the small end, and the dimensions 
of the tang relative to the small end. A 
variation in length over all, under ordi- 
nary conditions would make no differ- 
ence. Yet in S. R. C’s. fixture a varia- 
tion in length over all would affect the 
length of the tang and change its relation 
to the taper. Assuming that the methods 
used will produce sockets of exactly the 
same length, there is likelihood of some 
being turned small, making it necessary 
to cut off the small end, changing the 
length and thereby affecting the length of 
the tang. The stop C of his fixture limits 
the usefulness of it to short sockets. 
In my opinion it is not best to 
use five cutters to slab eight surfaces. 
Cutters will become dull and will be re- 
duced by grinding. This method per- 
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Milling Disk Cams 








At page 170, C. G. Heily described the 
milling of disk cams and the necessary 
setting of the dividing head to accom- 
plish the required results. It may not be 
amiss to point out a ready method of du- 
plicating these cams. In the relieving 
lathe there is a cam which advances the 
tool to give the relief to the cutter or tap 
which is being made. This is a single 
lobe cam; it steadily advances the tool 
to a point and then it quickly withdraws 
it. This operation may be performed as 
many times as may be desired for one 
revolution of the work. It follows there- 
fore, that if this cam be so designed, we 
may get aS many cams as wanted with 
as many lobes as required, by simply 
changing the gears. And further, they 


may be either disk cams or face cams. 
W. L. FRENCH. 


London, England. 





= 








~--<—<— 
























































FIXTURE FOR MILLING TANGS ON TAPER SHANKS 


mits of no adjustment for size of tang 
unless the cutters are made in halves. 
Better have a cutter for each surface to 
be milled and change them so as to use 
both sides. 

The accompanying sketch shows a fix- 
ture which will accommodate tools of any 
length or diameter of body, either with 
finished shanks or shanks with stock al- 
lowed for grinding. Referring to the 
sketch, the sockets or taper shanks are 
shown dotted at S. They are inserted, 
small end first, until the ends come in 
contact with stops BB, and are held in 
place by clamp C and nut D. The left- 
hand end of this fixture comprises the es- 
sential parts but the oil reservoir and 
safety stop pin P add greatly to its use- 
fulness. The cutters run in oil; the oil is 
prevented from running over the ma- 
chine, and stop pin P prevents the opera- 
tor from running the fixture into the 
cutters. Clamp C is held up while 
changing work by spring E the same as 
in the fixture previously illustrated. 
Chicago, III. G. W. RosBINs. 


In an article appearing in Cassier’s 
Magazine, dealing with vanadium steel, 
it is pointed out that the special steels 
containing nickel, chromium or tungsten 
have now been in use for some years 
and have been well suited to many re- 


quirements. But where they have pro- 
duced increased static strength they 
have caused a decrease in the dynamic 
quality of the material. It is by the 


application of vanadium to such steels 
that success has been accomplished, and 
a steel obtained satisfactory both static- 
ally and dynamically. Vanadium steels 
have now been in use for ten years and 
have been subjected to severe tests. They 
have well justified all that was predicted 
of them. The automobile industry, more 
than any other, has compelled the steel 
manufacturer to institute improvements 
in the quality of steel. The require- 
ments of modern automobile construc- 
tion are most drastic, and steels which 
prove satisfactory in service in the axles 
or springs of motor cars can be safely 
reckoned upon to stand almost anything. 
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Examplesin Modern Grinding Practice 


At page 174 J. H. Hollinger asks me 
a question regarding estimates on grind- 
ing, and immediately afterward he gives 
what may possibly be the correct answer. 
Probably A and B did not submit an 
intelligent estimate, but as the first Nor- 
ton estimate was 60 minutes and had to 
be reduced to suit the customer, it was 
assumed that A and B had been given 
a similar opportunity and had submitted 
the best time they could. If I committed 
any error it lay in my making a com- 
parison, and this explanation, I hope, 
will be sufficient apology to Mr. Hollinger 
or any others who may be interested in 
the matter. 


BLUNT DIAMONDS AND STRONG GRINDING 
SOLUTIONS 


Mr. Hollinger says he obtains a high 
finish by using a blunt diamond to true 
the wheel, or by using an extra strong 
solution of soda water and oil: briefly 


By H. Darbyshire * 








Practical suggestions jor 
grinding operators. Vari- 
ous devices used to obtain 
destrable results an form 
and high speed steel grind- 
Ing. 




















*European demonstrator, Norton Grinding 


Company. 


the grinding of steel-pipe rolls mounted 
on axles, the roll portion being 5 feet 
by 6'4 inches, and of 3/16-inch section. 
Some three months later a complaint was 
made bv post that the machine would no 
longer grind the axles cylindrical and that 
they always came out oval in shape. A 
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EXAMPLES !N MODERN GRINDING PRACTICE 


speaking, he obtains the same results by 
a more expensive means than I described 
and perhaps the only objector to his 
method would be the individual who had 
to provide the requisites. His advocacy 
of the blunt diamond, however, may be 
taken too literally by some readers and 
its possible adoption lead to troubles | 
have met with occasionally; the same 
may be said of a too strong grinding 
lubricant or solution which may become 
so viscid at the grinding point as to al- 
low some heating of the work; this is 
the more likely to occur in work of tu- 
bular form or in long heavy pieces which 
it is not convenient to stiffen with steady 
rests. A recent experience with the grind- 
ing of some steel pipe rolls will serve 
to illustrate this. 


A PRACTICAL ILLUSTRATION 


A machine had been supplied to a cus- 
tomer and successfully demonstrated for 


reply was sent telling them to see that the 
water connections were all clear and to 
use a full stream of water while grind- 
ing but as the complaint still continued 
I was sent to investigate the matter. I 
found all conditions good except that the 
grinding solution was of a thick, soapy 
nature and was coming from the deliv- 
ery pipe in the form of suds, although 
the operator vowed he had made the 
right mixture some few days before when 
filling the water tank. About two-thirds 
of the solution was taken from the tank 
and replaced with fresh, clean water and 
there was no further trouble. 


AN OPERATOR’S RISK 


Now, I always make a practice of com- 
paring notes with any grinding operator 
I meet, and have at times listened to 
some startling theories, yet as a rule, 
many valuable points may be obtained 
thereby. On this particular job a Norton 


24K wheel was being used, and although 
it was quite suitable for the roll portion 
it was too soft to give a high finish on 
the axle portion. Ina burst of confidence 
this particular operator told me that he 
had hit on an original way of obtaining 
a high finish, and by way of favor, he 
demonstrated his method for me as fol- 
lows: In finishing the axle end he turned 
off the water cock part way and picking 
up a large oil can, he began to lubricate 
the wheel at the grinding point with a 
copious supply of oil, about half a pint 
per minute. The results were somewhat 
gratifying and I, of course, complimented 
him on his ingenuity, but was compelled, 
in his employer’s and my own interest, 
to point out that the oil ran into the 
tank and that he would soon have the 
solution in its previous condition if he 
continued the practice. 


WHAT THE BLUNT DIAMOND DOES 


A few weeks ago a customer com- 
plained of wheels supplied him, contend- 
ing that they were not duplicates of those 
previously used although labeled the 
same grit and grade. A visit to the works 
elicited the fact that the wheels would 
rough out all right but they could not 
finish with them as they did. with the old 
ones, and they burnt and discolored the 
work and caused the fine chatter marks 
occasionally; the diamond used for tru- 
ing the wheels was examined and found 
to be as rounded as a pea and resetting 
it with a cutting point projecting got 
over the difficulty. 

A blunt diamond is an abomination and 
to mv own knowledge has caused endless 
and costly trouble both to wheel makers 
and users. A diamond is a tool provided 
as a means of truing the wheel to shape 
or removing glaze and in a blunt condi- 
tion will only aggravate the latter con- 
dition; it can only true the wheel when 
the spindle is in perfec{.running order 
and only attains this end by rolling and 
burnishing the grit of the wheel into any- 
thing but a cutting condition; while in 
this state it is a polishing wheel only and 
will engender unnecessary heat in any 
work on which it may be engaged. 


TROUBLE WITH A PoorLty FACED WHEEL 


Only a few days ago I was visiting a 
factory and my attention was drawn to a 
Brown & Sharpe machine in which the 
operator was grinding the front journal 
of a turret-lathe spindle. The superin- 
tendent complained that the man had 
been engaged some 90 minutes in finish- 
ing this part and could not get it round 
within 0.0075 inch, although the grit and 
grade of the wheel were quite suitable for 
the work. An examination of the wheel 
face raised a suspicion of the cause, 
which was found to lie in the bluntness 


un 
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of the diamond; the wheel was immedi- 
ately trued up with a diamond which had 
a cutting edge and the journal was fin- 
ished in a few minutes without any dif- 
ficulty. 

There are various ways of setting a 
diamond so that it can be readily turned 
when one edge is blunted; some of these 
have been described in this journal and 
others will, no doubt, suggest themselves 
to users. It is essential that it be kept 
sharp just as with any other cutting tool 
and this seems to be a point that is over- 
looked by many. Either of the two con- 
ditions (a viscid lubricant or a com- 
pressed wheel face) may well cause the 
twist-drill trouble to which the corre- 
spondence referred to at page 275 of 
this journal. 


IMPORTANCE OF AMPLE WATER SUPPLY 


This correspondence in some cases 
agreed with my own experiences and 
opinion, that is that twist drills can be 
wet ground successfully and I had never 
heard of a case of failure before. The 
failures referred to may well lead one to 
suspect that they arise from some cause 
unsuspected, either those already re- 
ferred to, an insufficient water supply or 
an improper application of the water 
supply. I have seen many grinder hands 
who fail to recognize that the place to 
deliver the water supply is directly on 
the grinding point, and that it is not pro- 
vided so much as a means of quench- 
ing heat but rather to prevent it arising. 
In many cases this is due to not drawing 
guard back as the wheel is 
reduced in diameter and so the water 
tends to fall on the front of the work 
rather than on that point at which the 
wheel is engaged. The firm of Ludwig 
Loewe & Company have some 20 ma- 
chines eat work grinding twist drills of 
Novo steel and never have this trouble 
with drills cracking and I know of many 
others in England and on the Continent 
are from it. 


the wheel 


who free 


WHEEI 


Mr. Hollinger takes some exception to 
ny wheel-truing device for radii. In the 
rst place, the provision of plugs for get- 
ng the various radii may be a little more 
rouble than a system of graduations, but 

prefer them as being more foolproof. 
urther, one plug of-'4 inch diameter 


TRUING DEVICES 


Ss sufficient and little bushings do 
le =r rest. He does not see how 

get a positive 90-degree move- 
ent, and describes a fixture’ he 


refers which is provided with stops to 
Sure this and an eccentric bushing for 
ijusting the cutting point of the dia- 
ond quite central. Now, the diamond 
ipplied with the fixture I described is 
t eccentric in its holder and its cutting 
ige is set to a line scribed on the setting 
ug or bushings, which are pinned in 
central position. Formerly I fitted my 
‘ture with latch stops to insure a posi- 
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tive 90-degree movement, but abandoned 
them later because a positive 90-degree 
movement it is fatal to the radius being 
turned, owing to the slight wear of the 
diamond or inequalities of its cutting 
edge. 


THE RADIUS DIFFICULTY 


Mr. Hollinger describes a truing fixture 
which is identical in principle with mine 
and which I have myself used and in 
theory they may be correct. He speaks 
of “the cutting point of the diamond” 
which in geometry is described as some- 
thing without length, breadth or thickness. 
Unfortunately a diamond is a perishable 
article and will not retain this desirable 
condition long, so it may be better to de- 
scribe it as a cutting edge. If this cut- 
ting edge could be kept quiet parallel 
with the wheel face the full 90-degree 
movement might be made with safety but 
it is not always so and again turning a 
5¢-inch radius on a 24-inch wheel corner 
makes the cutting edge somewhat con- 
cave, there is always a little error at 
points x x, Fig. 1, and it seems to be a re- 
sult of the face, side, and radius truing 
being three separate operations. 


THE HUMBLE PEBBLE 


It is here where the much discussed 
pebble comes in useful for removing the 
sharp corner left on the wheel and which 
would be repeated on the work; in addi- 
tion to this it removes that slightly raw 
condition which is present on a face of a 
newly trued wheel and which prevents a 
high finish being obtained until it has 
been removed by some few finishing cuts 
o> by other means when there is _ not 
enough stock to make this convenient 
It is, of course, a slight error but it is 
clearly seen on applying a radius gage. 
The sense of touch, however, multiplies 
the error many times and this is what 
continental car-axle inspectors 
depend on mostly, for they are inclined to 
reject axles when the the 
slightest depression at these points. Ina 
smaller radius such as that of an automo- 
bile crank there is the same error left 
but the radius is too small for the finger 
to detect it yet it can be seen and over 
here the pebble is in almost universal use 
to remove it, otherwise cranks would be 
rejected where made by those who manu- 
facture for the trade. 


seem to 


finger shows 


AXLE GRINDING PRACTICE 


Mr. Hey on the same page (174) tells 
us that he ground a pair of car axles in- 
cluding radii in an average time of 50 
minutes each, which may be said to be a 


creditable performance considering the 
amount to remove and other circum- 
stances. He might, however, have been 


more explicit and told us for instance 
how be formed his various radii on the 
wheel. It will be noticed that his wheel 
must have a % radius on one corner 
when he has finished his first axle end 
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and that he has to put a 3 radius on the 
next. I am assuming from this that he 
finished each axle end completeiy, other- 
wise it would seem that he must change 
the wheel for one with a 34-inch radius 
or else turn at least inch from the 
diameter of the one with the largest ra- 
dius, otherwise he would have to handle 
the axles at least twice. 

This axle question is of interest for it 
has been my experience that in this par- 
ticular line time is everything and there 
is no margin for any fooling, and the 
question of radius grinding is of special 
interest to many people who study grind- 
ing matters. In addition I may say that 
like many other machine parts people 
over here are beginning to fall in with the 
idea that finishing car axles with the 
grinding machine is more economical than 
finishing with the lathe. 


FORM GRINDING 


One important feature of the Norton 
plain grinder is the massive spindle 
which the carrying of a 4-inch 
wheel on even the smallest type of ma- 
chine. This broad wheel face, of course, 
increases the capacity for removing stock 
but many jobs of form grinding may be 
done to advantage and should be of in- 
terest to those who use many drop forg- 
ings. The same principle would apply to 
the surface grinder. 

Fig. 2 shows a drop-forged tap wrench, 
the only lathe work done being the round- 
ing of the ends and the centering. The 
arms are ground outright from the drop 
forging on a 6x32-inch machine and the 
shape at the middle formed with a wheel 
turned to shape. About 0.040 inch is re- 
moved from the diameter and the produc- 
tion is per hour of the larger 
sizes, to 10 per hour of the smaller. A 
24M wheel is used and requires a slight 
dressing on its parallel face for about 
every dozen wrenches. The finish is 
much better than can be obtained in the 
lathe and production is far greater. An- 
other interesting example in this line is 
the small shaft shown in Fig. 3. This also 
illustrates the value of the accurate and 
reliable automatic and micrometer wheel 
feed on the machine. These shafts are 
turned in a turret lathe and a small tenon 
is left on for driving purposes, the cut- 
ting off of this being the last operation. 


allows 


from 6 


SHAPING THE WHEEL FOR FORMING 


hard and 
being 


a gocd 
the 
wheel is 
means of 


To shape the wheel 
sharp diamond is used, 
first made straight, the then 
fed in to the diamond by the 
dial micrometer feed for the difference in 
diameter of the middle and smaller end, 
the same method being employed for 
forming for the larger diameter, a full 
stream of water being used and the depth 
of cut being only 0.00025 inch each pass 
so as better to preserve the cutting edge 
of the diamond. A 24M wheel is used, 
the shaft being of Siemens Martin steel 


face 








1128 


and 64 per hour have been ground, re- 
moving an average of 0.008 inch from the 
diameter and the wheel will duplicate 
about 40 within the tolerance allowed. 

There are numerous little jobs to which 
this form-grinding principle will apply 
and which would find further scope for 
the arts of drop forging and making of 
fine castings. To test the wheel shape 
when turning it a piece of tin or sheet 
steel may be ground of the form as the 
turning proceeds and a male templet ap- 
plied until the form is correct; this is 
more convenient than stopping the wheel 
and applying a templet or gage. 


ExcessivE HEAT AND ITS RESULTS 


Mr. Scott at page 222 states that he has 
trouble with the grinding of high-speed 
and fine-finishing steels and he may, I 
think, look for the origin in some of the 
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various causes for excessive heat gen- 
eration which I have mentioned previous- 
ly. Again it is almost fair to say that 
grinding will soften the immediate sur- 
face of hardened steel no matter what 
wheel may be used and the alternative is 
to limit this depth as much as possible. 

Many years ago I had similar troubles 
and do now occasionally witness them 
but have always found them to be due to 
one of three reasons, either too fine a 
wheel, too hard a wheel, or too high a 
wheel speed. Given that other conditions 
are right, either of these three will gen- 
erate unequal heat, which is no doubt 
the prime cause of the trouble. A wheel 
too hard we can easily understand as be- 
ing harmful, as also too high a wheel 
speed; a wheel too fine, even of a suit- 
able grade, does not allow the water to 
get at the grinding point as easily as 
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would a coarser one and I would not 
care to use anything finer than 46 grit 
for this class of work. To my mind 
wheel makers catalog wheels which are 
too hard for edge-tool work and at least 
it would be better for their customers to 
pay a trifle more for wheels than to have 
the costly experiences of Mr. Scott. 

I well remember a large batch of hard- 
ened thrust collars which were ground on 
a universal machine with a grade L80 
grit, wheel, and immediately after grind- 
ing the collars looked and rung all right, 
but after lying some little time they 
were found to have developed surface 
cracks and gave quite a leaden sound 
when rung on a plate, while a large num- 
ber of them fell to pieces. The wheel 
was changed for one of 36 grit grade K 
and the trouble ceased; plenty of water 
was used in both cases. 








Dressing 


The difference between glazing and 
loading of a grinding wheel is not al- 
ways clearly understood. 

A loaded wheel is one whose face has 
particles of the metal being ground ad- 
hering to it—one in which the openings 
or pores of the wheel face have been 
filled up with metal, leaving no room 
for clearance. It is not necessary that 
all of the pores or openings between the 
cutting particles on the face of a wheel 
be filled up or loaded to prevent the 
wheel trom cutting. The presence of a 
number of these pieces of metal on the 
face of a wheel prevents the wheel from 
cutting into the work and the loaded 
places will, of course, create heat. 


A GLAZED WHEEL AND ITs EFFECTS IN 
GRINDING 


A glazed wheel is one whose cutting 
particles have become dull or worn down 
even with the bond, the bond being so 
hard that it does not wear away fast 
enough to allow spaces between the cut- 
ting particles, or the cutting particles to 
escape when dulled. In a glazed wheel, 
the cutting particles and the bond at the 
extreme surface of the wheel are of the 
same radius. 

it will be noted that in many places 
the space between the cutting particles is 
filled with bond and the corresponding 
spaces in the wheel on the left are open 
and will give room for clearance. Con- 
tinued work with a wheel that glazes 
increases the smoothness of the wheel 
face and decreases the cutting. 

A wheel will not load unless the bond 
is too hard or it is run at a speed very 
much too slow. The factors that cause 
loading are, therefore, hard bond and 
slow speed. Leading may indicate that 
the wheel is too hard or that it is running 
too slow, or both. 


Grinding Wheels 








Some points on truing 
and dressing of grinding 
wheels abstracted from 
“Grits and Grinds’ pre- 
pared by the Norton Com- 
pany. 

















The factors that cause glazing are 
hard bond and high speed. Glazing may 
indicate that the wheel is too hard for 
the work, or it may be running too fast. 
A wheel of the right grain and grade may 
glaze if run too fast, or a wheel run at 
the right speed may glaze if it is too hard 
for the work. In short, a wheel loads 
when it is too hard or when it runs too 
slow, and a wheel glazes when it is too 
hard or runs too fast. 

One remedy for loading is to increase 
the speed. A remedy for glazing is to 
decrease the speed. If the speeds are 
right, use a softer wheel in either case. 

Loading and glazing make excessive 
dressing necessary, and excessive dres- 
sing wears wheels faster than grinding. 
Were it possible to obtain an ideal wheel 
for each kind of work, theoretically 
dressing would not be necessary as the 
face of the wheel would automatically 
sharpen itself. 


A WHEEL OUT OF TRUE SHOULD BE 
FREQUENTLY DRESSED 


Whenever the work is of such a nature 
as to cause the wheel to run out of true, 
frequent dressing will save the wheel 
rather than waste it. For example, a 
wheel that ran out 1/32 of an inch after 
one hour’s grinding ran out % of an 





inch after two hours grinding. Had it 
been dressed after the first hour and 
again after the second hour, the amount 
wasted by dressing would have been 
1/16 of an inch, whereas after the wheel 
ran two hours it was necessary to dress 
off % of an inch or twice as much. 

Wheels should be kept in perfect run- 
ning condition, in order to give good 
results and a wheel should never be used 
until the operator is sure the wheel runs 
true. 

We can never grind perfect work with 
an imperfect wheel, and the more per- 
fect and smooth the wheel is the more 
perfect and smooth will the work be, 
particularly when making the light fin- 
ishing cuts. 


DRESSERS AND TRUING WHEELS 


Dressers should always be kept handy 
for wheels for off-hand grinding but for 
truing wheels on plain, cylindrical and 
universal grinding machines, cutter and 
reamer grinders, etc., a diamond is neces- 
sary for good results. 

Dressing is not truing, but sharpening 
the wheel, and a dresser should never be 
used on wheels that grind round work on 
centers. When truing a wheel for round 
grinding, the diamond should be held in a 
rigid tool post on the table of the ma- 
chine. You cannot do good work with a 
wheel that has been trued “by hand.” 
When a dresser is used, it should be 
moved in a straight line across the face 
of the wheel, with the heel of the dresser 
resting firmly against the edge of the 
work rest. 

It may be well to state here that dres- 
sing is sharpening the wheel, and truing 
means to perfect the wheel—make a per- 
fect cylinder of it, which is absolutely 
necessary if it is intended to grind a per- 
fect cylinder with it. 
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Editorial 








The Papers and Discussions 
of Engineering Societies 








The principal object of an engineering 
society is the consideration of engineer- 
ing questions and the distribution of en- 
gineering information so as to be of use 
to engineers at large. While this of ne- 
cessity involves the consideration of 
commercial machines in order to be of 
the greatest value to the engineering 
world, such consideration should deal 
entirely with the principles involved and 
the results obtained without invidious 
comparison with others of the same type. 
In other words, the exploitation of any 
machine or what is perhaps more com- 
monly known 1s “commercialism,” 
should have no part in the proceedings 
of any engineering society. 


These principles seem to have been 
overlooked at the last meeting of the 
American Society of Mechanical Engi- 


neers, and we sincerely hope that this 
may never be repeated at any future 
meeting. It should be impressed upon 
every member of the society that all ex- 
ploitation of any machine is out of place 
iri any paper which he may prepare, and 
that the society meetings are for the dis- 
cussion of principles involved in machine 
construction rather than the advantages 
or disadvantages of certain makes of ma- 
chines. When this is thoroughly ap- 
preciated by the members, it will be 
much easier for the committee in charge 
to secure proper papers to be presented. 

But until that time arrives, it is very 
necessary that this committee exercise 
extreme care to see that no paper con- 
tains references to other machines or 
types of machines which might be con- 
sidered as an attack on the commercial 
value of machines already manufactured. 
For, when a society permits the presenta- 
tion of a paper which reflects directly on 
the machines built by a competitor, it 
cannot properly prevent a reply from the 
competitor along the same commercial 
lines, as a member certainly has the right 
to defend his own product when attacked. 

In this connection it would also be 
well if every member engaging in the 
discussion, who is in any way interested 
in the device being discussed, should 
state his connection with the device or 
company in question, so that his remarks 
may have their prover weight and due 
allowance be made unintentional 
bias, which it is so difficult to overcome. 


for 


It is time that a decided stand be 
taken against the exploitation of com- 
mercial products, either in papers pre- 


sented or in discussions on these papers, 
although we appreciate that it is a rather 
delicate task for both the committee who 
must pass on the papers, and the chair- 
man, who must decide while the discus- 
under whether or not it is 
suitable for a society of this kind. While 
objectionable papers and discussions may 
be edited or eliminated from the pub- 
lished proceedings, it is far better to pre- 
vent their presentation, as the time of 
the members is far valuable to be 
wasted in this way. 

We believe that the true solution of 
the problem lies with the members them- 
selves, and we feel sure that when they 
carefully consider the matter in a broad 
way, they will not seek for the commer- 
cial advantages which they might secure 
from objectionable exploitations, but will 
work instead for the general good of the 
society as a 


sion is way, 


too 


whole. 








Working Drawings for Gears 








The following paragraphs were written 
by a mechanical engineer who has had 
many years’ experience in designing and 
producing gears. They sum up his ob- 
the inadequacy of many 
drawings of gears that are sent out for 
estimates and as working drawings. The 
underlying principles that a working 
drawing must be clear and complete are 
in no wise restricted to gears, but apply 
to all machine parts. 

If it were realized much a 
proper drawing will facilitate production, 
or if due appreciation were had of the de- 


servations of 


just how 


lays that are caused by lack of such 
drawings, there would be a_ decided 
change from present practice. Many 


draftsmen seem to try and see just how 
many gears they can crowd on one sheet; 
the gears are shown in mesh and working 
dimensions are conspicuous by their ab- 
sence. Sometimes a blank sketch is shown 
with a long list of dimensions filling the 
rest of the print; the gears listed may 
be made of three or four different kinds 
of material. This may be very nice from 
the draftsman’s standpoint, but how about 
the workman who has to trace out all of 
these necessary dimensions? The pitch 
diameter and backing of bevel gears from 
the pitch lines are necessary dimensions 
—for the draftsman—but they are of no 
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interest to the workman. Someone has 
to put drawings of this kind in shape be- 
fore they can go into the shop as work- 
ing drawings; perhaps new cnes must be 
made. All of this takes time and means 
a delay at the very beginning of the job, 
and the more difficult the work the longer 
the delay. 

If a print of this kind reaches the shop, 
there may be a dozen patterns to be made 
and several blanks to be forged; but the 
gears are all shown on this one print. No 
work can be done on the forgings until 
the patternmaker is through with the 
print, and the time taken to make and 
check the patterns is lost as far as the 
steel gears are concerned. With separate 
drawings the forgings might have been in 
the machine shop at the time the pat- 
terns were finished. When the machine 
work is started there is one print from 
which all of the dimensions and opera- 
tions for a dozen gears must be taken. 

If the draftsman had spent some of the 
time used in drawing standard gear teeth 

to which no attention is paid—on es- 
sential dimensions, the work could now 
progress more rapidly. A description of 
the style of tooth is all that is necessary, 
unless the tooth is very special. And 
unless a special form of tooth is desired 
it is best to show none at all, otherwise 
another delay will be necessary to find 
cut just what is wanted. 

A gear drawing should show all of the 
necessary working dimensions. No fig- 
uring whatever should be required of the 
workman. 

When special material or special treat- 
ment is to be used, always put this in- 
formation on the drawing in full; also 
give working limits and specify surfaces 
that are to be ground, as well as those 
upon which no finish is required. It is 
often advisable to show adjacent parts in 
dotted lines, so that better judgment can 
be used in the machine work of parts that 
are to run together. 

Above all things make the drawings 
clear and complete; put each gear upon a 
separate drawing, esvecially if they are to 
be made in quantities. When a workman 
is making a gear he is interested in that 
gear, not in its mate. 








Convention of the Engineers’ 
Society of Pennsylvania 
at Harrisburg 








On June 1, 2, 3 and 4, at Harrisburg, 
Penn., there was held the second annual 
convention of the Engineers’ Society of 
Pennsylvania, the meetings being con- 
ducted in the hall of the House of Rep- 
resentatives of the State Capitol, by spe- 
cial invitation of the Legislature. 

The primary object of this society is 
to band together into a State federation 
all local engineers’ clubs of the various 
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cities of Pennsylvania, not so much for 
their own good or that of the members 
as for the purpose of employing their 
technical training and knowledge for the 
furtherance of the best interests and 
welfare of all the people. 

It is contended that most public af- 
fairs really belonging to the domain of 
engineering are now advocated, directed 
and backed by men who are not engi- 
neers. In fact, this work seems to have 
been left to the lawyers and physicians, 
while the engineer has confined his meet- 
ings to discussions of interest to him- 
self only, and solely for his owu en- 
lightenment. 

Recommendations were adopted that 
Standing committees be appointed to in- 
terest themselves in, and make annual 
written reports to the State convention 
on all the various public utilities, such 
as structures, lighting, power, water sup- 
ply, sanitation, roads, railroads, water- 
ways, industrial education, conservation, 
telephone, telegraph, mines and mine 
safety, mineral lands, legislation and so- 
ciological problems. 

Another object of the federation of en- 
gineers’ clubs of the State is for the per- 
fection and adoption of a code, such as 
is effective among physicians, and to 
draft legislation whereby all properly en- 
titled to the appellation of engineer can 
be authorized to practise as such in 
Pennsylvania. 

The various meetings were presided 
over by Prof. John Price Jackson, dean 
of the engineering school, State College. 

Numerous lectures were given deal- 
ing with good roads, the Melville-MacAl- 
pine Reduction Gear, the by products of 
the producer, building and street illumi- 
nation, rotary blowers, the atmosphere 
with reference to aviation, and sanitation. 

There were between six and seven 
hundred men registered as in attendance, 
upon the convention. An extensive ex- 
hibition of machinery and supplies was 
also held during the four days. 








Recording Machines Wanted 








Who makes a device that will record, 
on paper, the revolutions or strokes of a 
machine, so that at a glance the time in 
operation, the speed and the idle time can 
be seen? An electrical device with the 
make and break part on the machine and 
the recorder in another part of the build- 
ing preferred. 








“Carbureters and Engine Troubles,” a 
handy text book for those who use gaso- 
lene motors, and published by the Breeze 
Carbureter Company, Newark, N. J., 
at ten cents a copy, has reached its 
fourth edition. 
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OBITUARY 








W. P. Bettendorf, president of the Bet- 
tendorf Axle Company, and a well known 
inventor and designer of special machin- 
ery, particularly of the mammoth class, 
died at his home in Davenport, Iowa. 

Mr. Bettendorf was born 53 years ago 
in Mendota, Ill. In 1874 he started his 
mechanical career as a machinist’s ap- 
prentice in the shops of the Peru Plow 
Company. In 1882, after spending part 
of the intervening years in other shops, 
he returned to the Peru Plow Company 
as superintendént. 

In 1886 he, with his brother, J. W. Bet- 
tendorf, established the business of the 
Bettendorf Metal Wheel Company, Dav- 
enport, Iowa, for the manufacture of the 
metal wheel for agricultural implements 
which he had invented. A few years later 
he invented his pressed-steel gear for 
farm wagons and in 1895 the Bettendorf 
Axle Company was incorporated for the 
manufacture of farm vehicles, which bus- 
iness was soon purchased by the Inter- 
national Harvester Company. Mr. Bet- 
tendorf then directed his attention to the 
manufacture of steel car trucks and un- 
derframes, as well as complete freight 
cars. It was in this particular line, the 
largest of his several enterprises, that Mr. 
Bettendorf’s influence and mechanical 
ability were mostly felt. 

In 1902 his manufacturing interests 
were centered in a new plant in Betten- 
dorf, a town a few miles outside of 
Davenport. 








PERSONALS 








George B. Foster has been appointed 
Chicago sales manager of the Wiscon- 
sin Engine Company, Corliss, Wis. His 
offices will be located in the Fisher build- 
ing, Chicago, III. 

L. G. Mong has resigned his position 
with the Erie City Iron Works, Erie, 
Penn., to accept the posittén of assistant 
general manager of the Titusville Iron 
Company, Titusville, Penn. 

John R. Allen, professor of mechani- 
cal engineering at the University of 
Michigan, has accepted the post of di- 
rector of the department of engineering, 
Robert College, Constantinople, Turkey. 


William O. Barnes, formerly assistant 
superintendent of the Miller Lock Com- 
pany, Philadelphia, Penn., has joined tne 
Iver Johnson Arms and Cycle Works, 
Fitchburg, Mass., and will act in the ca- 
pacity of mechanical engineer. 


John J. Chisholm, until recently chief 
engineer of a branch station of the New 
York Edison Company, has accepted the 
position of superintendent of power of 
the Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Penn. 
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New Tools and Shop 


Appliances 














A Reaming Machine for 


Chambered Holes 








The difticulty of obtaining a true hole 
when reaming in a lathe or drill press, 
particularly when the parts to be reamed 
have chambered or relie-ed holes is well 


known; in the latter case it is almost 























A REAMING MACHINE 


impossible to get the two ends of the 
hole to line up, even though floating 
reamers be used for this purpose. In 
order to overcome these difficulties, the 
Hoefer Manufacturing Company, of 
Freeport, Ill., has built, for use in its 
own shop, the reaming machine shown 
in the accompanying illustration. 

The metal cover fastened to the base 
incloses a bracket carrying a bevel gear 
and pinion transmitting the power from 
the pulleys shown, to the spindle of the 


device. The key or drift hole of the 
spindle is shown just below the cone 
pulley. The end of the spindle, which 


points upward, fits a No. 3 Morse taper 
and holds the shank of the reamer arbor. 
On this arbor an adjustable shell reamer 
is placed and at the upper end of the 
arbor, just above the reamer, a small 
pilot is provided which enters into the 
guiding arbor above it. This guiding ar- 
bor is in turn held in the nonrotating 
spindle carried by the column. As shown 
in the illustration, a rack is attached to 
this spindle by means of which it can be 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 


illustrated and described 
here—the machine shop 
news. 


A more full and detailed 
description will be given 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 


























and 


wheel 


raised and lowered by the 
lever shown. 

The device is used for reaming spindle 
sleeves, pulleys and the holes of vari- 
ous gears. 

In operating the reaming machine, the 
upper nonrotating spindle with its guid- 
ing arbor is raised, and the pulley is 
slid onto the arbor. The spindle is then 
lowered until the guiding arbor engages 
the pilot on the end of the reamer bar, 
and the operator starts up the machine, 
holding the cone pulley with both hands 
on opposite sides of the rim. As the 
lower spindle rotates, he exerts a slight 
pressure on the pulley, thereby feeding 
over the reamer until the latter comes 
through at the top. In the illustration a 
pulley is shown finish reamed, the 
reamer being visible at the upper end 
of the pulley, which is supported by the 
shank of the reamer arbor. 





The Farwell Portable Mold- 


ing Machine 








The halftone shows a 30-inch portable 
Farwell molding machine built by the 
Adams Company, Dubuque, lowa. 

This machine is of the squeezer type. 
The shelf at the back is for the molder’s 

















A PoRTABLE MOLDING MACHIN! 


tools and the one at the side for the work, 
flask, as to avoid unnecessary 
stooping and waste of the molder’s time. 


etc., So 








A 14-inch Engine Lathe 
The 14-inch en- 
gine lathe whith has just been brought 
out by the Young Machine and Tool Com- 
pany, Worcester, Mass. It swings 16 
inches over the bed and 11 inches over 
the carriage. The hole in the spindle is 


halftone shows a new 

















Brushes 


W heel 








The American Wire Brush Company, 
277 Greenwich street, New York, is plac- 
ing on the market a new form of circular 
brush. It consists of narrow rings or 
washers with bristles of any suitable ma- 
terial. These washers are strung on the 
polishing arbor and in this way a brush 
of any desired width can be built up. 


A 14-INCH ENGINE LATHE 


1’ inch. With six-foot bed the distance 
between centers is 36 inches and the 
weight 1470 pounds. It is impossible to 
throw both the rod and screw feed in 
simultaneously. All bearings are of cast 
iron hand scraped. It may be had with 
taper attachment and gear cutting attach- 
ment at extra cost. 
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A Four-head Right-angle Drill 
ing and ‘Turning Machine 








This machine was especially designed 
in anticipation of the constantly grow- 
ing demand for special machinery for 
finishing bevel-gear differential spiders 
and housings and universal joints and 
rings. 

The illustration shows the machine op- 
erating on universal joint rings, drilling 
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a Morse taper hole in its forward end 
to receive drills or reamers. This drill- 
spindle is clamped inside of the main 
spindle, in a true running position, by a 
simple rack-clamping device, which 
passes through the rear of the drive pul- 
ley. These spindles may be adjusted in 
or out very quickly. 

The four heads are gibbed to the bed 
with taper gibs, which have slots in their 
rear end, that interlock with the gib-ad- 
justing screw. On the under side of each 
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A 4-HEAD RIGHT-ANGLE DRILLING AND TURNING MACHINE 


all four holes simultaneously, the ring 
being held in a quick-clamping fixture 
which carries bushings to guide the drills 
or reamers. After a quantity have been 
drilled, the drills are replaced by ream- 
ers, the reaming operation being identi- 
cal to the drilling. 

The drive to the machine is taken from 
a four-way right-angle countershaft, four 
wide belts coming down to the spindles, 
which run in bronze bearings of large di- 
ameter, provision being made for take- 
up for wear. The spindles have a threaded 
nose, to allow for round box tools 
being used. The spindles also carry on 
their inside a drill spindle, provided with 


head, and in the center, is mounted a 
bracket, carrying the feed nut, which is 
so constructed that the heads may be 
independently adjusted to or from the 
center, the nut being then clamped to the 
bracket, through the socket screw shown 
on the side of the rear spindle bearing. 
This feature allows for a very fine ad- 
justment being made, such as is neces- 
sary in facing shoulders. 

The bed is of cross shape, and in its 
center is mounted a jig-plate for clamp- 
ing the fixture. ° 

On the side of the bed, and in the po- 
sition the operator stands, are mounted 
the operating and tripping rods, which 
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connect with the rocker box carrying the 
worm meshing with the gear on the feed 
screw at the rear of the head, the feed 
drive being taken from the countershaft. 

The tripping device is constructed so 
as to trip the power feed on facing shoul- 
ders, reducing inaccuracy in length to a 
minimum, An adjustable collar is pro- 
vided for the tripping device. 

The base is of pan-type construction, 
providing ample space for chips. The 
proper lubricating of cutters and work 
is provided for, the oil being contained 
in a reservoir in the base, having a 
double straining system. It pumped 
from here to the points of operation. 

A cover is mounted above the tools, 
and as the oil is turned on, automatical- 
ly takes its position, covering the tools, 
eliminating any splash of oil. As the oil 
is turned off, the cover raises, allowing 
ample room for the operator to put in 
and take out the work. 

The maximum distance between nose 
ends of spindles is 10 inches, each head 
having a power feed travel of 4 inches. 
The return of the heads is by hand- 
wheel, placed in a convenient position for 
the operator. Maximum size of drill in 
steel, 7g inch. 

The machine weighs 2800 pounds and 
is manufactured by the Garvin Machine 
Company, New York. 








An Irregular Match Plate 
and Flask 








Fig. 1 shows an irregular match plate 
containing twelve stove-lid lifter patterns. 














— 





Fic. 1. IRREGULAR MATCH PLATE 

















Fic. 2. IRREGULAR MATCH PLATE ON 
FLASK 


The plate is provided with ears which fit 
the pins of the flask and prevent shifting. 
Fig. 2 shows the flask with match plate in 
place. This arrangement of irregular 
match plate and flask is made by the 
Adams Company, Dubuque, Iowa. 
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Details of Gnome Aeroplane Motor 


The principal idea in the design of this 
motor has been to get lightness by select- 
ing only materials of such strength that 
fine, thin working parts can be used, 
which will be exceedingly strong and 
tough, and yet, in the aggregate, lighter 
than if made in some material intrin- 
sically light, such as aluminum. This 
latter metal is not used at all, even in 
such parts as the crank case. To get 
exceptionally uniform rotation without a 
flywheel, no reliance was placed on the 
fact that at least two of the cylinders 
are executing a power stroke all the time, 
but the cylinders themselves were made 
to act as a flywheel, thus using their 
weight to aid in securing uniform rota- 
tion. That such uniformity is well worth 
having, particularly in aéroplane service, 
has been often demonstrated by break- 
ages of screw propellers with other mo- 
tors, there being no assignable cause for 
such breakage cther than the fatigue and 
crystallization of the metal of the screw 
under the repeated shocks of the cylinder 
efforts in the absence of adequate fly- 
wheel capacity to absorb such shocks. 

To use the cylinders themselves as a 
flywheel, introduces two problems: That 
of overcoming the centrifugal forces 
tending to hold open the poppet-valves 
of the piston intakes, and that of provid- 
ing means to get any cylinder off quick- 
ly and yet have it secured so absolutely 
that there would be no possibility for it 
to fly off. The use of bolts would hardly 
do, for these have not only the centrif- 











GNOME Motor MOUNTED IN 
TESTING FRAME 


Fic. 1. 


By Warren H. Miller 








A European gasolene motor 
with radial cylinders which re- 
volve about a stationary crank 
shaft. The various connecting 
rods swivel on pins held ma 
crank pin jrame, which, rvisel} sur 
rounds the main crank pin. Th 
gas inlet 1s through the hollow sha}jt 
and inlet valves are in the pistons. 




















ugal tension against them, but the 
shocks of explosion, and would even- 
tually unscrew or snap off. The cylin- 





Fic. 2. 


ders are of machine steel forged in the 
rough and turned out complete, vanes and 
all, from the block. A ring groove is cut 
in the surface where the mouth of the 
cylinder enters the case, and the cylin- 
der is a friction fit until it brings up 
against a slight shoulder, with this ring 
groove showing inside the case. A steel 
snap ring is then put on inside, locking 
it, and this is held on by keys, belted 
through the case oetween each pair of 
cylinders. 

As the case itself must revolve about 
the crank shaft, on the latter are placed 
cylinder-bearing housings, similar to the 
races of ordinary ball bearings. These 
can be seen assembled in Fig. 5. The 
two end pieces, shown in the same view, 
draw on over these housings thus put- 
ting the weight of the case upon them. 

In the 30-horsepower size there are 
five cylinders; in the 50-horsepower, 
seven cylinders; and the 100-horsepower 
size has 14. The connecting rods all 
bear on a central master bearing, which 
fits on the crank pin and itself carries 
seven small crank pins, as shown in Figs. 
3 and 4. The piston end of the connect- 
ing rod terminates in a bell, with thread, 
permitting the intake valve to screw into 
it, and at the same time include the 
piston head between them. To assemble, 
the wrist pin is inserted after this bell 
is screwed into the valve seat. thus pre- 


venting any part of it from unscrewing. 
The centrifugal force of rotation is au- 
tomatically cared for by the two small 
counterweights which will be noted in 
the valve seat in Fig. 4. These act to 
hold the valve shut, and are of such pro- 
portions relative to the spring and the 
natural intake pressure, that the centrif- 
ugal force of the weight of the valve 
itself is balanced by them at all speeds. 
All these reciprocating parts are ma- 
chined out of solid nickel-steel forgings. 

The escape valves are in the cylinder 
heads, open inward, and are mechanic- 
ally operated by the rods and cams 
shown in the halftone of the Gnome mo- 





GENERAL ARRANGEMENT 


tor mounted on the testing stand, Fig. 1. 
The end of each rod with four-to-one re- 
duction gear and operating 
shown assembled with the rear end of the 
crank case in Fig. 5. The cooling is 
entirely by air, which is cut at great ve- 
locity by the cylinder vanes, and the pro- 
peller is mounted directly back of the 
motor. 

The crank shaft is hollow and has an 
ordinary float-feed carbureter, which in- 


cams, is 














t 





Fic. 3. CONNECTING Rops AND CRANK 


PINS OF GNOME MoToR 
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Fic. 4. 


CRANK-PIN FRAME, CONNECTING Rob, PISTON AND INLET 


VALVE 

















GNOME Motor CRANK 
troduces the mixture directly into the 
crank case, from which the seven intake 
after the stroke which 
The ignition is 


valves receive it, 
scours out the exhaust. 


SHAFT, CASE AND END FRAMES 


by spark plugs, which project some dis- 
tance into the cylinder to avoid being 
flooded by the oil which comes along the 
cylinder walls. A sevenpoint timer en- 
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circles the crank shaft, and, secured to 
it, ignites the cylinders. The oil is in- 
troduced into the case by a pipe leading 
through the hollow crank shaft. Once 
inside the case it is carried by centrifu- 
gal force and suitable ducts to cylinders 
and pistons, while a second pipe with 
drip cup, lubricates the ball-bearing 
housings and crank pin. 

Gn6me motors of the 30-horsepower 
size are much used on light Demoiselle 
and Bleriot XI monoplanes. It is 4x4- 
inch bore and stroke, and 1300 revolu- 
tions per minute, 132 pounds weight. The 
50-horsepower size is 4'2x5 inches, ap- 
proximately; «1200 revolutions per min- 
ute, and 168 pounds weight. It was 
this latter motor with which Paulhan 
made the world’s record hight at Los 
Angeles. It is extensively used in France 
on the Sommer biplanes, the Farmans, 
Voisins and No. XII Bleriots. 

Gyroscopic action of so large a weight 
turning at such a speed is sometimes 
spoken of as _ seriously affecting the 
moneeuvering capacity of the aéroplane. 
The death of Delagrange even was at- 
tributed by some parties, to this cause. 
As a matter of fact, very little actual ef- 
fects of such action are commented upon 
by the pilots themselves, and the motor 
is a favorite on all the many large aéro- 
dromes of France, its type is in almost 
constant use. 








Caliper tor 


The tool here described is a co:nbina- 
tion caliper used to determine the exact 
size that a certain piece of round stock 
will “hex” or square. It will give in a 
moment’s time the exact size of the full 
square for a tap, having given the diam- 
eter of shank. In Fig. 1, C to C, is exact 
size across flats, of the square of the 
shank whose diameter is A to A,. For 
tool-room work it is almost indispensable 
and is something any mechanic can make 
in spare moments. 

Having determined the length of leg 
most suited to the work at hand, set a 
pair of sharp-pointed dividers to that 
measurement and describe (preferably on 
a sheet of tin) a circle as D-A-X-Y-Z, 
Fig. 2, with radius 3 A, Fig. 3. With- 
out changing the setting of the dividers, 
step off in the upper half of the circle, 
the half of the inscribed hexagon and 
connect these points with scribed lines as 
A-X, X-Y, Y-Z. Next lay off the sides 
of the inscribed square in the lower half 
of the circle as A-D, D-Z. Drop perpen- 
diculars from the center 3 to the center 
of the sides of the inscribed hexagon 3 B 
and the square 3 C. These perpendicu- 
lars or distances from the center 3 are 
the measurements used, together with the 


Hexagons and Squares 


By Frank S. Bunker 


radius 3 A to ascertain the location of the 
points A BC, and A, B, C, in the extended 
tool, Fig. 3. 

Care should be taken to have the three 
points A, B and C wn each leg, all in a 
perfectly straight line from the outer 
point to the center of the pivot hole, as 











all six points should be in contact when 
the tool is closed. 

To use it as in Fig. 1, set the outer 
points A, A; to the diameter of the work 
to be squared or “hexed” and the points 
B to B, will give the exact size the piece 
will “hex” while the points C to C, will 
give the size to which the piece will 


square. 
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Machining 


The illustrations, Figs. 1 and 2, repre- 
sent first and second operations in ma- 
chining the lower case of a water meter, 
on a Potter & Johnston “automatic.” 
Great accuracy must be obtained on this 
meter, as there is no allowance made for 
scraping the case to take the valve or ball 
that fits into it. The distance from A 
to B must be within one quarter of a 
thousandth; and the thickness between B 


and C must be to the same limit. The 
distance from D to A must be accurate, 
and no limits are allowed whatever. The 


ball must fit perfectly in D with a bearing 
all over so as to prevent any leakage of 
water. The angle E is not so particular, 
there being allowed two thousandths play 
on that part, as the water runs between 
that portion of the surface and the valve. 
The curved surface F must be to a per- 
fect radius and the maximum limit is one 
quarter of a thousandth, plus and minus. 

The machine is equipped with a set of 
special cams for the cross slide and turret. 





Fie. 1 1st Operation 


The special cams for the cross slides 


operate the push rods in the tools. 
THE First OPERATION 


The piece is held for the first opera- 
tion, Fig. 1, by means of a draw chuck. 
Then the turret is brought forward by 
reans of the cams and the cross-slide 
cams begin their operation, the turret 
cams having a dwell. 

The block G is moved forward until it 
omes in contact with the push rod H. 
ln the block there is inserted a tool which 
oughs the back of the flange C. The 
lock continues to move forward until the 
utters J and K machine the flanges* B 
nd A. In the meantime the drill L has 
rilled out the hole in the case. The rod 
is fastened in a bracket on the base of 
he cross slide to secure rigidity; as the 
cols come forward a small hardened 
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a Water 


By A. B. Mann 








A method of tooling a 
Potter & Johnston Auto- 
matic lathe so as to handl 
cases in two 


water meter 


operations. 




















block that is fastened upon the tool block 
comes up to the end of this rod. 

When the tools J and K have done their 
work, the rear cross-slide block is moved 


backward by means of a return cam on 
the drum, relieving the tools from the 
work. At the same time, the turret is re- 


turned by means of a cam on the face of 
the drum. 
The surface a cut away at an angle on 
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MACHINING A WATER-METER CASE 


the block G allows the push rods on each 
tool to slide back to prevent the tools 
from striking, as they are pushed back 
by a spring. 


MACHINING SPHERICAL SURFACES 


To machine the surface F and the ball 
seat D the arc tool No. 2 is used. First, 
find the exact radius of the ball with a 
perfect bearing. Next get the exact depth 
of the ball from the shoulder A. When 
this is done the tool 6 may be put in the 
block, and then allowed to go over the 
piece. The tools must be set out further, 
or put back, according to where the gage 
touches on the case of the machine. 

To machine the cone E the slide tool 
No. 3 in the turret is used. The opera- 
tion of all these tools is accomplished 
with the block G. The proper depth for 
the cone tool is obtained by moving the 
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Case 


tool backward or forward, until the right 
depth is obtained. 


SECOND OPERATION 


The second operation for this case is 
performed with the tools in Fig. 2. The 
being machined all within 5 
thousandths leaves very little for the fin- 
tools to take off, which 


of these second operation 


case over 


ishing insures 
the longevity 
tools, and causes all the cases in a day’s 
run to come out to uniform dimensions. 

When the case is placed in position the 
ball seat and shoulder tool No. 1 is moved 
forward in the turret to the cutting point. 
The tool ¢ is for finishing the shoulder 
A, the cutter d for turning the 
diameter N. The cutter e is for finishing 
the seat D This cutter is adjustable 
and held in place: with a screw as shown. 


To machine the surface F, tool No. 2 is 


inside 


employed. 
The push rod f comes in contact with 
the stop g in plug / in the spindle and is 
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forced in by the turret moving forward. 
The push rod f has a slot in which the 
pin i is a sliding fit. This pin is fastened 
into the block / which swings on the pin 
k to which cutter / and its tightening 
screw are also attached. When this push 
rod is pressed in, it causes the tool to 
work on the correct radius. To insure 
the correct position of this cut the whole 
block is just simply moved backward and 
forward, and to insure a correct and 
clear corner between the cone and the 
spherical surface the adjusting screw g 
may be brought out further or screwed in 
accordingly. The spring m will push 
back the swinging tool when the turret is 
withdrawn. For finishing the cone the 
cutters in head No. 3 are provided. This 
tool is adjusted the same as the others 
and while machining the cone, the two side 
tools n and o finish the flanges B and C. 
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The Draftsman’s Stomach 
By F. G. HIGBEE 








How many of us have seen the con- 
cavity of the human anatomy caused by 
the draftsman leaning against the drawing 
board? How many of us have seen the 
shiny spots along the waist line on 
trousers or vest, indicating where there 
has been steady wear against the board ? 
How many of us have seen or heard of 
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this man or that man who had to quit the 
board on account of his health ? 

There are a goodly number of men who 
are guilty of a senseless abuse to the 
body and are not aware of it. Draftsmen, 
look about you at your companions and 
note how many of them are using the 
stomach in this improper and injurious 
manner, then bear in mind that not only or- 
dinary stomach disorders but serious dis- 
eases, one of which is called shoemaker’s 
ulcer. may result from this practice. 


June 16, 1910. 


There can be no doubt that drafting is 
hard work, but it is hard to understand 
why so many draftsmen will. continue to 
use that part of their anatomy for a sup- 
port. They must be aware that it is in- 
jurious, but if they are not, I hope that I 
have called their attention to the fact. 

When it is necessary to lean on the 
board while lettering or hatching, I lean 
on my left arm. Any draftsman can learn 
to do his work without leaning against his 
stomach and every draftsman should. 











Increasing Shop Capacities 











Lester Williams has organized a company at 
Beeville Tex 

The Regal Motor 
plant at Windsor, Ont 


Company will erect a 


The Bradentown (Fla.) Cutlery Company 


will move to Palmetto, Fla 
The Burlington «N. J.) Water Works will 


build a new filtration plant 


The Danville (Ill) Water Works is to in- 
stall a new water wheel, et 

The Stoughton (Wis.) Boat Company is 
looking for another location 


rhe Sweeney Packing Company will build 


a plant at Sweetwater, Texas 
The Lawrence ( Mass.) live Works will 
build an addition to its plant 


rhe Victoria (Texas) Manufacturing Com- 
vany will buile a sugar mill 

Phe Detroi (Mich.) Stove Company is 
building additions to its plant 

George 1 Munson & Co will start a 
jewelry shop in Providence, R. I 

The Pennsylvania Railroad will build a 
new roundhouse at Cambridge, Md 

The Wilbur Tron Mines Company will build 


Kingston, Ont 


a S500 000 smelter at 


The Electric Dynamic Company, Bayonne, 


N. J will build a two-story addition 
The Augustine Rotary Engine Company, 
Buffalo, N. Y will enlarge its plant 


The Oswaid Motor Company, Goshen, Ind., 
will erect two additions to its plant 

The city of Worland, Wyo., will establish 
a waterworks system to cost 340,000, 


Penmans, Ltd... of Paris, ets will establish 


a branch underwear factory at Ayr, Ont 
The Angusta-Aiken Railway Company will 
enlarge its power station at Augusta, Ga 
rhe Sebring (Ohio) Auto Company is to 
erect a plant which will employ 700) men 
The Cleveland cOhio) Chain and Manufac 
turit Company will erect a new factory 
The Union Twist Drill Company, Athol, 
Mass., is planning an addition to its plant 
k. J. Stan remple, Texas, will build 


a brass and iron foundry at Corpus Christi 


1. Kk. Young, of San Antonio, Tex will 
build a pickling plant at Corpus Christi, Tex 


The Cleburne ( Tex.) Foundry Company 


Will build a plant (. W. Breech is president 
The Model Stove Company, of Indianapolis, 
Ind., is to erect a plant at Des Moines, Towa. 
The Agar Packing Company, Des Moines. 
lowa, will establish a plant at Enid. Okla 
The Reading (Penn.) Steel Casting Com- 
pany is to erect a branch plant in Bayonne. 
N. J 
The National Twist Drill and Tool Com 
pany. Detroit. Mich., is erecting a new fac 
torv 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























The Robert Boiler Company has commenced 


erection of a new plant at Queen Junction, 
Penn 

The United States Packing Company, of 
Chicago, will build a plant at Wichita Falls, 
Texas 


©. A. Kentner and others, of Sapulpa, Okla., 
will establish a brick plant at Wichita Falls, 
Texas 
Texas, contemplate 


The citv of Tlouston 


extensive improvements in the waterworks 
System 

The Palmerston (Ont.) Cold Storage Com- 
pany will equip a plant with uptodate ma- 


chinery 


The House of the Good Shepherd, Denver, 
Colo., will build a $20,000 power house and 


laundry 


The Rock Island Railroad will build a 


power plant, roundhouse and repair shop at 


Wichita 


The Springfield (Mass.) Foundry Company 
has purchased site at Indian Orchard for a 


new plant 
improvements will be made to 


electric-light plant at Cole 


Extensiy 
the municipal 
man, Texas 


The UU. G. Razall Company, Milwaukee 
Wis., blank-book manufacturers, will erect a 
new factory. 


The New York Belting and Packing Com- 
pany, Passaic, N. J., will build an addition 
to its plant 


The Michigan Smelting and Refining Com- 
pany, Detroit, Mich., has purchased site for 
a new plant. 


Additions will he erected to mills Nos. 1 
and 2 of the Tremont & Suffolk mills, at 
Lowell, Mass 

Daniel Hewitt is at the head of a com- 
pany which is to build a street railway in 
Cleburne, Tex 


The United States Malleable Company, of 
Toledo, Ohio. will foundry 
Wauseon, Ohio 


establish a 


The Moline (Ill.) Pump Company is looking 
for suitable site in Canada on which to ere: 
a branch plant 


The Pittsburg (Penn.) Dry Goods Com 
pany is looking for site on which to erect a 


overall factory. 


W. A. Freear and M. A. Brin, Wicehit: 
Falls, Texas. will establish a furniture an 
mattress factory 


The Federal Railway Equipment Company 


of Newark, N. J., will move its plant 
Rochester, N. Y. 
The United States tarbers Furnitu 


Company, Chicago, IIL, has purchased sit 
for a new plant 

The Tulsa (Okla.) Auto Company is pi 
paring to erect a plant in the new Au 
Heights addition 

Stremel Brothers, Minneapolis, Minn., wi 
erect a new tin factory at Plymouth aven 
and Third street 

The J. C. Dallas 
Tex., has taken out permit for the erection 


Silvers Box Companr, 
of a new factory 

The Schenectady (N. Y.) Shirt Company i 
looking for site in the Central West for larg 
and modern plant. 

I’. S. Watts and M. J. Bangus will build a 
brick plant at Davenport, Okla., with a daily 
capacity of 30,000 

The Royal 
tucket, R. L., will erect a new power house 
for the Darlington plant. 


Weaving Company, of Daw 


The American Hone #émpany and _ tli 
Union Cutlery Company, of Tidioute, Penn 
will move to Oiean, N. Y. 

The Strand Heater Company. Cleveland 
Ohio, has increased its capital for the pur 
pose of enlarging its plant. 

The Peninsular Stove Company. Detroit 
Mich., is erecting an addition to its plant 
which is nearing completion. 

The T. 
erect and equip a five-story warehouse and 


Eaton Company, Toronto, Ont., wil 


garage at a cest of $63,000. 

T. B. Wood Sons Company, Chambersburg 
Penn., is erecting a new machine shop an 
will also erect a power plant. 

The Field Force Pump Company, El!lmira 
N. Y., has let contract for the erection of a 
new factory at Elmira Heights. 

The Electric Service Supply Company. Phil 
adelphia, Penn., is receiving estimates on 4 
new six-story factory building 

The Cleveland-Akron Paper Bag Company 
with factories at Cleveland, Buffalo, ete., wil! 
establish a plant in Goshen, Ind. 


The Lima (Ohio) Locomotive and Engin- 


a 
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eering Company has had plans completed for 
a new foundry and power plant. 

The Thames River Dye and Bleachery 
Company, at Bartletts, near Montville, Conn., 


is making extensive improvements. 


The Wilmarth & Morman Company, Grand 


Rapids, Mich., making drill grinders, etc., 
has bought site for a new factory. 
The Fort Wayne (Ind.) Electric Works 


will shortly let contract for the construction 
of large factory and oflice building. 

Contract has been awarded for the erection 
of a four-story addition to the Stephenson 
Underwear Mills, South Bend, Ind. 

Carl Fisher, of Indianapolis, is preparing 
to build a large automobile garage at Sixth 
Market Logansport, Ind. 

P. S. Peterson, Janesville, Wis., will build 
a factory on property on Maple Court for the 
of hardware specialties. 


and streets, 


manufacture 
The 
waukee, 


Downing Company, Mil- 
completed plans for a 
$300,000. 


Hummel & 
Wis., has 
waste-paper factory to cost 
The Utah Agricultural 
Utah, will advertise for 
struction and 


College, Logan, 
bids for the 
of power plant. 

The F. M. Whiting Company, North Attle- 
boro, Mass., manufacturing silverware, will 
make extensive improvements to its plant. 

Plans are being prepared for a blacksmith- 
shop building for Fred Andres, at Keefe ave- 
Wis. 


con- 


equipment 


nue and Richards street, Milwaukee, 
Western Cement and Brick Company, 

Wichita. Kan., will erect a $15,000 factory 
milding at Indianapolis and Water streets. 


lodge Bros., Detroit, Mich., is planning the 
erection of a $750,000 plant for the manu- 
facture of auto parts at Hamtramck, Canada. 
The Huron Manufacturing 
stantine, Mich., manufacturing 
vices, is looking for location for a new plant 
Frank E. Chester, 
purchased property at 


Company, Con- 


ignition de 


has 
and 


Providence, R. I., 
Bellefont, R. L., 


will move his fish-line factory to that place. 
The Imperial Brass Mannfacturing Com- 
pany, Chicago, Ill., has purchased site on 


which it is proposed to erect a $150,000 plant. 

A second-hand iron planer, five feet or wider 
platen 15 feet or longer 
Box 2785, soston, 


housings, 
Address I. O. 


etween 
s wanted. 
Mass. 

Kerr & Co. 10 


Westinghouse, Church, 


liridge street, New York, is said to be pre- 
paring plans for several large railroad-repair 
shops. 

The Racine (Wis.) Boat Company has se- 
ured site on Eighteenth street, on which 
arge and modern boat shop will be con- 


tructed. 
Holbrook, Martin and 
will build a 


Blockwilder, 
Hickory, N. C., 


Messrs. 


Stalford, of 


knitting mill at Clinton, Okla., to cost 
£180,000, 

The Massasoit Company, Chester, Mass., 
anufacturing grinding wheels and _ spe- 


ialties, is erecting a three-story addition to 


ts plant. 

The Manhattan 
as broken ground for a 
and Maurice 


Door Company 
$50,000 factory 
Win- 


Fireproof 
new 
t Lexington avenues, 
om. Ge we 

The 


hased a 


Pacific has 


land 


Ratlroad pur- 
Belgrade, Mont., 
repair shops may 


Northern 
tract of 
is said, 


near 

n which, it large 
erected. 

The machine shop of the Consolidated In- 

ana Coal Company will be moved from Shel- 

irn to Hymera, Ind., where a new shop will 
erected. 

The Navy Department, Bureau of Supplies 

nd Accounts, Washington, D. C.. will 

ds July 5. for 50 coaling trucks as 
hedule 25 


open 
per 


2585. 
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It is reported that Crocker, Burbank & Co., 
of Fitchburg, Mass., is contemplating the 
erection of another large paper mill in the 


New England section. 


lAghting Com- 


awarded 


The Narragansett Electric 
pany, of Providence, R. I., has 
tract for a three-story building at Olneyville, 


con- 


to be used as substation. 

The Northwestern Wheel and Wagon Com- 
pany, Bellingham, Wash., recently incorpor- 
ated, has secured site and will soon com- 
mence erection of a plant. 

The Sun Oil Company, 1212 Real Estate 
Trust building, Philadelphia, Penn., is look- 
ing for suitable location in the New England 
section for a branch plant. 

The Delevan Paper Box Company, Bald- 
winsville, N. Y., will move to Seneca Falls, 
having purchased the building of the Iro- 


quois Motor Car Company. 


The Automatic Stock Pump Company, Ok- 
lahoma City, Okla., is having plans prepared 


for a new factory for which it is seeking 
site in some western town. 

The Rubber Company of America, Jersey 
City, N. J., has purchased the building of the 


International Watch Company 
with modern machinery. 


& Sons 


and will equip 
same 
H. Pauk 
St. Louis, Mo., will erect a 
factory. The company manufactures 
barber furniture, ete 
The town of Francis, Okla., 
pay a bonus of $50,000 to 
vestors to erect an_ electric-light 
plant and install waterworks. 
Manchester, N. H., is 
plant 
automobiles, to be 


Manufacturing Company, 


new three-story 
show 
cases, 
voted to 
City in- 
and _ ice 


has 
Kansas 


Joseph Symonds, of 
interested in the establishment 
for the manufacture of 
erected on site to be 


of a 


secured, 


It is reported the United States Rubber 
Company will spend $1,000,000 in improve- 
ments at the plant of the Bannigan Rubber 


me §. 
The Standard Automobile Company, of IIli- 
nois, has selected Elgin for 


Company, at Providence, 


the establishment 


of a motor-car factory and is negotiating 
with the Elgin Commercial Club. 
The Chicago & Alton Railroad will erect 


a forty-four stall roundhouse, 
chinery, car shops, etc., at 
About $1,000,000 willl be 
The Monarch Electric 
Chicago, Ill., will, in the 
a new six-story building 
erected at Adams Desplaines streets. 
The Josephine (Penn.) Furnace and Coke 
Company, which is a branch of the Corrigan- 
McKinney Company, will new 
blast furnace at a cost of $4,000,000, 


enlarge ma 
Rioomington, III. 
expended, 

Wire Company, 
future, 


and 
near occupy 


which is now being 


and 


construct a 
about 

The Inland Steel Company, of Chicago, IIL, 
is making investigation in the Central West 
toward securing the establishment of 
a plant for the manufacture of steel furnaces. 

The 
secured site “near 
which will he 
facture of hardwood 
handles. 


site for 
Clougher Syndicate, of London, has 
Schenectady, N. Y., on 
plant for the manu 
veneers, tool 


erected a 


gun stocks, 


The Standard Roller Bearing Company, 
Philadelphia, Penn., has completed plans for 
a machine shop, office building and power 
house, to be erected at a cost of about 
$110,000 

The Detroit (Mich.) Auto Specialty Com- 


pany is erecting an addition to be used for 
the manufacture of automobile sheet-metal 
parts. Will install a forge de- 


partment. 


also small 

Geo. W. Rurode, 1 Montgomery street, Jer- 
sey City, N. J.. who is interested in the Knick- 
erbocker Typewriter Company is said to he 
seeking site in the New England section on 


which to locate plant 
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W. D. McKinney, manager of the Industrial 
Bureau of the Chamber of Commerce, Colum- 
bus, looking for a donation of about 
100 acres of land to be for the 
lishment of a large car plant near Columbus. 

The Dayton (Ohio) Tire 
is incorporating under the laws of Michigan, 
and will Detroit Airless Tire 


Ohio, is 


used estab- 


Company 


Airless 


be known as the 


and Rubber Company. Plant will be erected 
at Detroit, Mich., which will employ 500 
men. 

The new merger known as the Canadian 
Steel Corporation will be capitalized at 


Additions will be made at the 
plant, at a cost of $1,000,000, 
plant, furnace and 


$25,000,000, 
Hamilton, Ont., 
and will 


steel-rod 


consist of new 


mill. 

The Clarion & East Brady Electric Railway 
Company. Clarion, Penn., which will 
construction of interurban 


soon 


commence trac- 


tion line, will need tools for repair shops to 
be built. Has also plans for a steam-turbine 
power plant. 

The Porter-Cable Machine Company, Syra- 


cuse, N. Y., will 
Ilooker building, which it 
treble working force. The company manufac- 
tures high-speed milling attachments and ma- 


into the Thomas 
has leased and will 


move 


chine-shop accessories. 


rhe 


tem is to be 


South works 


cost of 


tend, Ind., water 
entirely rebuilt at a 
$50,000, An electric-power 


sys- 
about pumping 
ark, will 
and 


erected in 
both the 
present 


station, to be Leeper 


take the place of north centrai 


Stations of the system. 
drawn for an  80,000- 


Sharp Manufacturing 


Plans have been 
spindle mill for the 
Company, a new company, 
New Bedford, Mass The 
italized at $1,500,000 Joseph T. Kennedy, 
of Boston, is president, and Arthur A. Sharp, 


to be erected at 


company is eap- 


also of Boston, treasurer and general man- 
ager. 
Purdue University, Lafayette, Ind., will 


purchase a number of new machines for new 


shops, including molding machine, mortising 
and boring machines, lathe for wood shop, 
steam hammer, automatic screw machine, pre- 
cision boring mill, motor driven lathe for ma- 
chine shop, electric cranes, pressure and ex- 
haust fans 

The Navy Department, Bureau of Supplies 
and Accounts,~Washington, D. C., will open 
the following bids: June 21—23,700 pounds 
steel angles, 2600 pounds track bolts (sched- 


ule 2588), involute gear cutters, 5500 pounds 


brass pipe (schedule 2598), dump car (sched- 


ule 2596), planing machine (schedule 2575), 


(schedule 2576), motors, 


2591) 


duplex piston pump 


electrical (schedule 

The Navy Department 
and Accounts, Washington, D. C 
bids June 28, for 


2582), 


supplies 
Bureau of Supplies 
will 


(schedule 


open 


electric capstans 


compressed-air locomotive (schedule 


2578): July 5—Thirty-two worm geared 
blocks, 64 differential blocks. 140 dozen scoop 
shovels, 75,000 pounds steel floor plates 
(schedule 2587) 1300 pounds brass, 200 
pounds copper § (schedule 2602), 145,000 
pounds white lead, 90,000 pounds white zine, 
T7500 gallons raw linseed oil (schedule 2604), 


2000 gallons sperm oil (schedule 2605) 








Fires 








Logan's Tannery, Lyons Brook, N. 8. 
$175,000, 


Loss, 


Greenwood Mattress Factory, Greenwood, 


Tex. Loss, $5000. 
Antony Lumber Company, South Maitland, 
N. 8 Loss, $100,000. 


Shippen Brothers, Ga. Lumber 


plant 


Fllijay, 
$100,000 
New Athens, III. 


$7000 


Loss, 


Newman & Co 
works 


Hoop and 


stave Loss 
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Plowman lacking Company, 


Loss, $90,000, 


Milligan & 
Taylorville, Ill. 


Iilathaway & Reynolds, Oriskany Falls 
N. Y. Yarn mill. Loss, $50,000, 

Manti Light and Power Company, Manti, 
Utah. Power plant. Loss, $17,000. 


Northern Foundry and Machine Company, 
Sault Ste. Marie, entirely destroyed. 
Wash. Ma- 


S75.000, 


Works, 


chine and boiler shops. Loss, 


Union Iron Spokane, 


International Lumber and Creosoting Com- 


pany, Texarkana, Ark. Loss, $750,000 


Works Company, Kokomo, 


Loss, S20,000., 


Kokomo Brass 


Ind. Plant destroyed. 


R. Musgrave & Son, North Sydney, N. S. 


Machine shop and forge. Loss, $20,000, 


Stove Company, 


Damage, 


Co-Operative 
Partially burned. 


Cleveland 
Cleveland, Ohio. 


S1LO0L000, 








New INCORPORATIONS 








Company, Boston, Mass. 
Capital, $50,000, Ed- 


Yardley Bronze 
Manufacture bronze. 


win IP. Jones, Boston, treasurer. 


Queens Match Company, New York. Manu- 
Capital, $100,000, In- 
Cohen, E. M. 


facture matches, etc. 
corporators, M. Alderman, J. 


Cohen. 


Manufacturing Com- 


engines, 


Associated Foundry 
Waterloo, lowa. 


vray-iron castings, etc. 


pany, Gasolene 


Capital, $50,000. 
J. G I’helps, president. 


Cleveland Nipple Company, Cleveland, Ohio. 
supplies. Capital, 
Seidman, J. 


Manufacture plumbing 
Incorporators, 


Apple, ete. 


s 10.000 Jesse 


Schreiber, Joseph 


Indianapolis, Ind 
Capital, $20,000, 


Nottingham, 


Rex Binder Company, 
Manufacture paper stock, 
Incorporators, ) Ww. Lewis 


Iloover, Edward Schmidt, ete. 


Franklin Paper Company, Camden, N. J. 
Manufacture paper, paper materials, ete. Cap- 
ital, $10,000, Incorporators, Jos. P. Murray, 


«. C. Robertson, F. A. Kuntz 


Wieber & Co., New York. Man- 
Capital, $50,000, 


Wieber, 


Johnstone, 
ufacture leather belting, ete. 
Incorporators, W. C 
Jackson, New 


Johnstone, J 
York 


Grooklyn; J. C 


William A. Stokes & Co., New York. Manu- 
facture and deal in woodenware, ete. Capital, 
Incorporators, Wm. A. Stokes, El- 
Cooke, 30 Warren 


S50 000, 


mer B, street, ete. 


Ohio Farmers Hay Tool Company, Canton, 


@hio. Manufacture hay carriers, forks, rakes, 
ete. Capital, $25,000. Incorporators, S. LP. 
Lerch, L. Henry, Jos. J. Aredem, ete. 


Lorraine Motor Company, Camden, N. J 


automobiles, motorcycles, ete. 
Incorporators, F. R. Han- 


Macleak, Wm. F. Eidell. 


Manufacture 
Capital, S60,000 


sell, John A 


Patent Manufacturing Company, Cleveland, 
@hio. Manufacture and sell plated articles. 


Incorporators, F. H. Wal- 


Capital, $30,000 


lace, C. F. Thurner, Hl. F. Crawford, ete. 
Akron Rotary Engine Company Akron, 
Ohio. Manufacture rotary gas engines. Cap 


ital, $10,000, Incorporators. Chas. E. For- 


sythe, Leo G. Federman, I. M. Forsythe, ete. 


Paragon Company, Chicago, Ill. 


Manufacture and sell electrical materials and 


Sellers 


specialties. 
Edw. M. Platt, R. E 


Capital, $20,000 Incorporators, 


Macduff, E. Ek. Dewey. 


erfect Tire Cleveland, Ohio. 
Manufacture and sell motor cars, accessories 


and tires Capital, $50,000, 


Company, 


Incorporators, 
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Wm. H. Egnon, W. C. Egnon, W. A. Mayer, 
ete. 

Dyett Tool and Engineering Company, II- 
icon, N. Y. Manufacture tools, engines, boil- 
ers, ete. Capital, $100,000. Incorporators, 
Frank J. Dyett, B. B. Ross, Albert L. John- 
son, ete. 

Portable Paving Ma- 
Chicago, Ill. Manufacture 
Capital, $15,000. Edw.G 
Salle street, one of the 


Twentieth 
Company, 


Century 
chine 
paving machines. 
Leszynsky, 205 La 
incorporators. 


Knickerbocker Brass Goods Company, New 


York. Manufacture and deal in brass goods, 
ete. Capital, $50,000, Incorporators, E. J. 


Forhan, J. J. Harper, S. F. Martin, 154 
Nassau street. 

Clark Motor Company, Buffalo, N. Y. Man- 
engines, ete. 
Stanley I 


> 
>». 
Henry J. 


ufacture automobiles, motors, 
Capital, $50,000, 


DeLong, John W. Van 
Bente, Buffalo. 


Incorporators, 
Allen, 


Pneumatic Conveying Company, 
Manufacture pneumatic convey- 
Capital, $200,000, In- 
W. W. Acker- 


American 
New York. 
ers and machinery. 
corporators, W. M. 
Seely. 


Jacobus, 
man, J. A. 
Pattern Works, 

metal patterns and 
Incorporators, Chas. Knapp, 
Elmer Knise, S824 New 


Syracuse, N. Y. 


castings. 


Syracuse 
Manufacture 
Capital, £10,000, 
845 Beldon avenue ; 
Butternut street, ete. 


Process and Tool Company, Buf- 
falo, N. ¥. Manufacture and deal in hard- 
ware, tools, specialties. Capital, $10,000. In- 
corporators, Wm. H. Hodson, Oscar M. Hod- 
son, Edward ID. Woods. 


Perfect 


Electric Drill Company, 
Manufacture and deal in 
Capital, 600,000, In- 
Darte, 


Dulles-Baldwin 
Kerhonkson, N. Y. 
drilling machinery, ete. 
corporators, Jas. H. Baldwin, F. B. 
115 Broadway, New York, ete. 


Queens Boulevard Garage, Borough = of 
Queens, N. Y. Capital, $5000. Incorporators, 
Geo. G. J. Glaser, N. C. Glaser, 4 Maple 
street, Corona, L. I.; Clarence M. Davis, 212 


Clinton street, Brooklyn, N. Y. 


Silas E. Pearsall Company, Newark, N. J 
Manufacture phonographs, talking machines, 
ete. Capital, $30,000. Incorporators, Geo. L. 
Stilwell, Wm. H. Clements, of Nutley, N. J.; 
Chas. E. Levsen, East Rutherford. 

York. 


bodies, ete. 


Anthony Auto Body Company, New 
Manufacture and deal in 
Capital, $10,000. Incorporators, Louis Green- 
feld,, S77 Eighth avenue; Anthony Yandra- 
sitch, 254 West Fifty-first street, etc. 


auto 


Bushey Demountable Rim Company, New 
York. Manufacture and deal in automobiles, 
parts, accessories. Capital, $20,000 Incor- 
porators, Gerard B. Lambert, 777 Madison 


avenue; Ely J. Bushey, 1777 Broadway, ete. 


Brooklyn and Jamaica Bay Railway Com- 
pany, New York. Build and operate an elec- 
road. Capital, $100,000. In- 
Subers, Ashbourne, Penn. ; 


Churchill, D. Von Wien. 


tric surface 
corporators, m. 
N. S. Easton, E. S. 


The Al-Ton Motor Accessory Company, Ak- 
ron, Ohio. Manufacture and deal in motor 
vehicles, automobile parts and 
Capital, $50,000, 
Pelton, H. F. 
ete. 


acce ssories. 
Incorporators, Clyde 8. 
Maranville, C. H. Maranville, 


Behre 
York. 


clocks, watches, meters, ete. 


Appointment Clock Company, New 
Manufacture and deal in all kinds of 
Capital, $10,000. 


Incorporators, John T. Little, 308 West 
Seventieth street; Frank B. Carr, 1402 
Broadway - 

United Sewing Machine Company, New 


York. 


chines, supplies, ete. 


Manufacture and deal in sewing ma- 
Capital, $10,000. — In- 
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corporators, Leo Kiesler, Oscar 8S. Pearson, 
3300 Third avenue; H. A. Herold, 135 Wil- 
liam street. 


National Metallic Company, New 
York. Manufacture hardware and hardware 
supplies. Capital, $150,000. Incorporators, 
Jas. A. Watt, 127 West Ninety-sixth street, 
care E. Trulock, 118 East. Twenty-eighth 
street, New York, etc. 


Hose 


Mack Brothers Motor Car Company, of New 
York, Brooklyn, N. Y. Manufacture and deal 
in automobiles and = accessories. Capital, 
$25,000. Incorporators, Wm. C. Mack, Brook- 
lyn, N. Y.; W. J. W. Groves, Wm. F. Buch- 
heit, Allentown, Penn. 


International Electric Protection Company, 
New York. Manufacture and install electric 
signaling and alarm systems. Capital, $5,- 
000,000, Incorporators, F. Rhodes, S. H. E. 
Freund. A. M. Trueb, New York: Robert 
Walker, Scarsdale, N. Y., ete. 


Keep-Step Motor Company, New York. Man- 
ufacture and deal in electric motors, gener- 
ators, ete. Capital, $10,000. Incorporators, 
Ernest KE. Wheeler, Yonkers, N. Y.; T. B. 
Johnson, 2 Rector street, New York: W. H. 
Wheeler, 54 Tenth avenue, New York. 


Manufacturing Company, 
Far Rockaway, N. Y. Manufacture nonskid 
device for automobiles, etc., manufacture and 
deal in tools, appliances, etc. Capital, $50,000. 


Pearsall-Traver 


Incorporators, Lewis Vearsall, White street; 
Phillip C. Traver, Oak place, Far Rockaway, 
etc. « 

Taylor-May Machine Company, Rochester, 
N. Y. Manufacture and deal in machinery 
tools and appliances. Capital, $20,000. In 
corporators, Henry LD. Taylor, 95 Emerson 
street; Harry A. May, S98 University avenue ; 
Albert E. May, 241 Culver Road, Rochester, 
~~ = 

John Polachek Bronze and Iron Company, 
Brooklyn, N. J. Manufacture and deal in 
articles of bronze and iron, ete. Capital, 
$10,000. Incorporators, John Polachek, Elm 
hurst, L. I.; Louis Schmitt, Philip Schmitt, 
George Schmitt, 343 Madison avenue, New 


York. 








Business Items 








f 


the employees of 
Company, Hart- 
week ol 


The annual vacation of 
the Jacobs Manufacturing 
ford, Conn., will be in the first 
August. The shop will be closed during that 
time, but in order to catch up with orders 
it will work Saturday § afternoons until 
August. 


The Cincinnati Planer Company, having 
completed its removal into new buildings at 
Oakley, has found it necessary, owing to it 
greatly increased capacity, to make severa 
changes and promotions in its organization 
and in the future the company will be of 
ficered as follows: C. H. M. Atkins, pres 
dent; B. B. Quillen, secretary and treasurer : 
Geo. D. Walker, assistant secretary and treas 
Langen, works manager; Fran! 
superintendent; Percival Reston 
Charles Meiers, 


urer: Geo. 
Gebhardt, 
chief draftsman; 


gineer. 


sales en 
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Gerlach 
Catalog. 


The Peter 
Ohio. 
barrel machinery, ete. 
3144x6% inches, paper. 


Company, Cleveland 
Stave heading an 
Illustrated, 32 pages 


Saws, 


Tate, Jones & Co., Inc., Pittsburg, Penn 
Circular No. 129. Fuel-oil burning equip 
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ments for open-hearth furnaces. Illustrated, 
8 pages, 8%x11 inches. 


Felt & Tarrant Manufacturing Company, 
Chicago, Ill Booklet “Rapid Mechanical 
Calculation,” describing comptometer. LIllus- 


trated, 24 pages, 54x8 inches. 


The National-Acme Manufacturing Com- 
pany, Cleveland, Ohio. Catalog. Tools and 
parts for Acme automatic multiple spindle 
screw machines. Lllustrated, 46 pages, 7x9 
inches. 
npany, Schenectady, 


General Electric (¢ 
7 Electric hardening 


N. Y. Bulletin No. 4 
furnace. Illustrated, 8 pages, 8x10‘, inches. 
Bulletin No. 4732. Curtis steam-turbine in- 
stallations. lllustrated, 56 pages, S8x10% 


‘or 
37 


inches. 








FORTHCOMING MEETINGS 








National Gas and Gasolene Engine Trades 


Association. Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
Ilutel Sinton. Albert Stritmatter, secretary, 


Cincinnati, Ohio. 

Master Car Builders Association; annual 
meeting June 15-17, Atlantic City. N.. J. W. 
Taylor, secretary, Old Colony building, Chi- 
cago, Ill. 

American Railway Master Mechanics Asso- 
ciation, June 20-22, Atlantic City, N. J. J. W. 
Taylor, secretary, Old Colony building, Chi- 


eago, Il 


Society for the Promotion of Engineering 
Mduecation; tenth annual convention, June 
23-25, Madison, Wis. H. H. Norris, secretary, 


Cornell University, Ithaca, N. Y. 


American Society for Testing Materials; 
thirteenth annual meeting, June 2S-July 
Ilotel Traymore, Atlantic City, N. J. Edgar 
Marburg, secretary, University of Pennsy! 
vania, Vhiladelphia, Penn. 

Joint meeting of American Society of Me- 

anical Engineers and Institution of Me 
hanical Engineers, Birmingham, England, 
July 26-29, 1910. 

American Society of Mechanical Engineers ; 
ionthly meeting second Tuesday. Calvin W. 
tice, secretary, 20 West Thirty-ninth street, 
New York City. 


toston Branch National Metal Trades As- 
ciation Monthly meeting on first Wednes 
iv of each month, Young's hotel - o. Os 
Clirk, secretary, 309 Milk street, Boston, 


Mass. 


Providence Association of Mechanical Engi- 

s. Monthly meeting fourth Tuesday each 
mth. Ek. C. Bliss, president, 91 Sabine 
reet, Providence, R 


New England Foundrymen’s Association ; 
gular meeting second Wednesday of each 
onth, Exchange Club, Boston, Mass Fred 
Stockwell, 205 Broadway, Cambridgeport, 


Mass. 


Engineers’ Society of Western Pennsyl- 
nia: monthly meeting third Tuesday. El 
er K. Hliles, secretary, Fulton building, 
ttsburg, Penn. 


Superintendents’ and Foremen's Club of 
Cleveland: monthly meeting third Saturday 

il. Frankel, secretary, 310 New England 

lding, Cleveland, O. 

Western Society of Engineers, Chicago, Ill. 
Regular meeting first Wednesday evening 

each month. excepting July and August. 

retary, J. H. Warder, 1735 Monadnock 
bioek, Chicago, II. 


WANTS 


Rate 25 cents per line for each insertion. 

















it six words make a line No advertise- 
ts abbreviated Copy should be sent to 
h us not later than Friday for ensuing 
k’s issue. Answers addressed to our care 

be forwarded Applicants may specifu 


es to which their replies are not to be 
i arded, but replies arill not be returned 
l it forwarded, they will he destroyed with- 


( notice. No information giren by us re- 
ling any adrertiser using hor number. 
( nal letters of recommendations or other 
I s of ralue should not he inelosed to 
t oar correspondents Only bona-fide ad 
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MISCELLANEOUS WANTS 








Caliper catalog tree. E.G. Smith, Columbia, Pa. 


good patented 


fine machinery to order; models and 


duplicate parts 


ex-examiner Patent Office, 990 G = St., 


I want to correspond with some 


signed and built. Goodson 





& Lamson turrets, drill pres 








AN MACHINIST. 


shaper and multiple drill spindle work quoted 


showrooms and 


the employer as 


Some light work in metal manu 
i Massachusetts 


high-grade mechanical product and have been 


et rrespondence 








HeLtp WantTep 








Classification indicates present address of 


Two or three, practical sober ma- 


manufacturing 
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saw-mill equipment, motor boat and automo- 
bile repair departments, and sales agencies ; 
we will furnish the larger part of the capital 
needed, and will sell to right parties, stock 
on long time payments Address R. J. Terry, 
Secy. Business Men's League, Clarendon, Ark. 


CANADA 


Wanted—A production manager for small 
tool factory: state experience and salary ex 


pected. Box 618, AMERICAN MACHINIST. 
Wanted—Foreman for brass finishing de 


partment in large electrical factory Apply, 
stating experience, Canadian General Elec- 
tric Co., Peterboro, Ontario 


Wanted First-class toolmakers, particu 
larly on punches and dies, steady work ; wages 
from 3Sc. to 45¢c. an hour Apply Canadian 
veneral Electric Co Ltd., Veterboro, Ont 


Wanted—-First-class toolmakers on automo- 
bile jig and tixture work; highest wages paid 
to first-class men; no others need apply. Reo 
Motor Car Co. of Canada, Ltd., St. Cathar- 
ines, Ont., Canada 


COLORADO 


Due to the steady increase of our busi- 
ness, we are constantly in need of drill press, 
lathe, planer, grinde Jones & Lamson and 
bench men; also toolmakers and tool smiths; 
good climate and location; steady work, good 
pay to tirst-class men; shop clean, light and 


well ventilated; 9 hours work Address, stat- 
ing experience J. Geo. Leyner Engineering 


Works Co., Littleton, Colo 
CONNECTICUT 


Wanted Salesmen to handle on a generous 
commission basis, a well advertising and 
quick selling line of lathe tools; commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 
“R. T.,"° AMERICAN MACHINIST 


MASSA‘ 


SETTS 
Wanted A first-class draftsman familiar 
with wood car detail Box 621, AMer. MacH,. 


Wanted—Toolmakers, experienced on punch 
and die work Apply Employment Depart- 
ment, General Electric Co., Pittsfield, Mass 


Draftsman Wanted—Experienced mechan- 


ical draftsman and designer on steam tur- 
bine and electrical work for permanent posi- 
tion state awe education experience and 


salary expected by addressing, Chief Drafts- 
man, General Electric Co., Lynn, Mass. 

Wanted A thoroughly competent machine 
designer with inventive faculty and thorough 
knowledge of modern shop practice to work 
on special line of machinery Apply by let- 
ter only, giving age, experience, reference and 
salary destred, to Room S09, 318 Main St., 
Springfield, Mass. 


MICHIGAN 


Wanted—A few first-class toolmakers ex- 
perienced on die, jig and fixture work for 
light manufacturing Box 592, Am. Macu 


Wanted—A manager with a few thousand 
dollars to take charge of a manufacturing 
plant, located in central Michigan Box 565, 
AMERICAN MAcul 

Wanted—Immediately, first-class metal pat- 
ternmakers, tool and jig makers give ref- 
erence and experience steady work. Holm’s 
Machine Mfx. Co., Sparta, Mich 


Wanted—Toolmakers and grinders, die sink- 
ers and drop forge hammer men, machinists 


and automatic screw machine operators: A 

men only Buick Motor Co., Flint, Mich 
Wanted Tool-room foreman to take care 

of tool room emploving about 12 toolmakers: 


| 
must be experienced with tools for sheet-metal 
work, capable of designing dies, jigs. ete., for 
small interchangeable work; answers kept in 
contidence Address, stating age, experience 
and salary expected Box 615, AMER. MacnH. 


MISSOURI 


Wanted—Chief draftsman with technical 
engineering training, with machine shop and 
foundry experience, able to produce econom- 
ical results. Curtis & Co. Mfg. Co., St. Louis, 

Wanted—Chief inspector: one familiar with 
steel bolsters and car work by large steel 
plant in West: one with car building experi- 
ence preferred give references and experl- 
ence Box 576, AMERICAN MACHINIST. 


NEW HAMPSIHTIRI 


Wanted—aAn instructor in machine work 
and forging: applicants must be competent, 
both as workmen and as teachers l’rof. of 
Mechanical Engineering, New Hampshire Col- 
lege, Durham, N. H 

NEW JERSEY 

Wanted—First-class water meter general 
foreman accustomed to precision work: state 
terms and previous experience Box 543, 
AMERICAN MACHINIST 

Draftsman wanted for special tools and au- 
tomatic machines for light manufacturing; 
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must have practical shop experience. Box 617, 
AMERICAN MACHINIST. 

Wanted—First-class water meter engineer 
having had experience in designing and man- 
utacturing; stute requirements, age and pre- 
vious experience. tox 542, AMER. MACH. 

First-class machinist or toolmaker wanted 
to set up drill presses, lathes, milling ma- 
chines, etec., in an establishment manufactur- 
ing small electrical devices; applicant must 
be a man of good habits, a thorough mechanic 
and capabie of handling unskilled help; he 
should also be a man who is broad enough to 
develop into a position as an assistant fore- 
man: when making application, state age, ex- 
perience, references, wages wanted, etc. Box 
625, AMERICAN MACHINIST. 

NEW YORK 

Wanted—Planer hands, floor repair hand, 
lathe hands. Address I’. O. Box 761, North 
Tonawanda, N. Y. 


Wanted—Foreman for tool department and 
tool makers; state qualifications and _ rate 
wanted in first letter. The Kirkham Motor 
Mfg. Co., Bath, N. Y. 

Wanted—-Two floor inspectors in machine 
shop manufacturing automobile parts; do not 
apply unless you have held a similar position. 
Address Maxwell-Briscoe Motor Co., Tarry- 
town, N. Y. 

Wanted—Machinists who have had experi- 
ence in setting up automatic screw machines, 
in a department composed of Acme, Gridley 
multiple and single, and Cleveland machines ; 
on a line of very accurate work; when reply- 
ing, state experience, wages expected, ete. 
“Automatic,” Box 629, AMER. MACHINIST. 

Wanted—Tool steel salesman, New York 
district; one who understands hardening and 
tempering of carbon steei and _ high-speed 
steel; also machine shop work; apply only 
by letter, stating experience and salary re- 
quired; communications confidential. Wheel- 
ock, Lovejoy & Co., 23 Cliff St.. New York. 

Wanted—Foreman for machine shop in 
western New York, employing about twenty 
men, manufacturing light machinery ; must be 
thorough mechanic and accustomed to hand- 
ling men; steady employment for the right 
man; state experience, references, age, salary 
expected, ete.; replies confidential. Box 622, 
AMERICAN MACHINIST. 

Wanted—We are constantly increasing our 
force and invite applications from the follow- 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men; we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters. Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 

Wanted—Foreman for automatic screw 
machine department on a line of high class, 
automobile work; operating Cleveland, Acme 
and Gridley machines: must have had ex- 
perience as a foreman on this line of work; 
when replying, state age, experience, where 
employed for the past five years, and in what 
capacity, wages expected to start with, and 
date on which applicant would report for 
work; all replies will be treated confiden- 
tially. “Foreman,” Box 628, Amer. MAcu. 

OHIO 

Gas engine mechanical engineer: also cap- 
able selling gas engines. Box 646, AM. MA. 

Lathe, boring mill, shaper and _ planer 
hands; first-class: inereasing force. The 
Heisler Co., St. Marys, O. 

Wanted—Draftsmen familiar with detail 
crane design; state wages desired. The To- 
ledo Massillon Bridge Co., Toledo, Ohio. 

Wanted—Five first-class diemakers; those 
used to blanking and forming: permanent 
employment and good pay. Address J. ©. 
Lester, Supt., The Davis Sewing Machine Co., 
Dayton, Ohio. 

Expert salesman wanted by the Defiance 
Machine Works, of Defiance, Ohio; must be 
thoroughly familiar with the general wood- 
working trade in the United States: one con- 
versant with wheel and wagon manufacturing 
preferred: applicants should be under middle 
age and able to give first-class references: a 
good position for a high-class man. Box 571, 
AMERICAN MACHINIST. 

Wanted—First-elass machinists, toolmakers 
die sinkers, lathe, planer. drill press, screr 
machine, boring and milling machine opei- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improvin; 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 

PENNSYLVANIA 

Wanted—Lathe, boring mill and _ floor 
hands: good wages, steady work. The Blais- 
dell Machinery Company, Bradford, Pa. 

Wanted — Three first-class draftsmen on 
jigs and fixtures: none but first-class men 


AMERICAN MACHINIST 


need apply; state references, experience and 
salary expected. Lycoming Foundry & Ma- 
chine Co., Williamsport, Pa. 

Wanted—Jig and tool draftsmen §  accus- 
tomed to automobile work. Reply, giving ex- 
perience, age and salary expected. Box 645, 
AMERICAN MACHINIST. 

Machinists — Machine operators wanted; 
plenty of work, nothing but sober and steady 
men need apply. Standard Engineering Com- 
pany, Ellwood City, Da. 

Toolmakers—Seven first-class toolmakers on 
jigs and fixtures: permanent employment. 
Apply, with references, to Lycoming Foundry 
& Machine Co., Williamsport, Denn. 

Draftsman—Bright, ambitious young man, 
one capable of doing detail work on motors, 
transmissions, axles, and other automobile 
work; one accustomed to detailing and mak- 
ing finished shop drawings required; bright 
future. Please communicate by letter or call 
in person. Mack Bros. Motor Car Company, 
Allentown, Va. 

We are iocreasing our force and invite ap- 
plications from machine hands of all kinds, 
including men who can turn multiple throw 
cranks, bench hands, erectors, metal polish- 
ers, and Jones & Lamson turret lathe hands; 
shop located near Vhiladelphia and building 
marine gas engines; no labor troubles: give 
experience in detail. Box 591, AM. Macu. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do se 
well that we receive more applications for 
places than can be filled: these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. ‘Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 
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SITUATIONS 








Classification indicates present address of 

advertiser, nothing else. 
ILLINOIS 

Experienced, practical, systematic superin- 
tendent in charge of a large manufacturing 
plant, wishes to make a change. Box 641, 
AMERICAN MACHINIST. 

First class mechanical engineer (28), ex- 
perienced as mechanical draftsman and as- 
sistant master mechanic, desires change; ref- 
erences. Box 637, AMERICAN MACHINIST. 

Mechanical engineer (30), University grad- 
uate, 9 years’ office and shop experience, de- 
sires a responsible position in engineering 
or sales department: A-1 designer and gooc 
executive ability. Box 631, AMER. Macnu. 

Designer with 8 years’ experience in roll- 
ing mill, conveyer and transmission machin- 
ery, power plants, automatic and special ma- 
chines; shop practice: technical education; 
interview if near Chicago. Box 638, AM. Ma. 

MARYLAND 

By a man, 37 years, position in drafting 
room or machine shop; 3 years’ experience 
as tracer and several years’ experience on 
Brown & Sharpe plain surface grinder on 
small interchangeable work. Box 635, Am. M. 

MASSACHUSETTS 


Wanted—A situation as mechanical super- 
intendent or works manager; I have execu- 
tive ability and practical mechanical experi- 
ence that will meet the most exacting re- 
quirements in all departments for the manu- 
facture of any class of mechanical goods and 
machinery. Address Box 608, AMER. MACH. 

MICHIGAN 

Mechanical structural man, eight years’ ex- 
perience in estimating, designing, construc- 
tion and general engineering work, wishes po- 
sition. Box 623, AMERICAN MACHINIST. 

MISSOURI 


Superintendent and works manager, A-1 au- 
tomobile and duplicate parts manufacturer, 
experienced organizer and executive, desires 
change of position: at present with well ad- 
vertised automobile manufacturer of Middle 
West. Box 632, AMERICAN MACHINIST. 

NEW JERSEY 

Foreman open for engagement: successful 
in handling help to best advantage and re- 
ducing costs of manufacturing: best of refer- 
ences, tox 634, AMERICAN MACHINIST. 

Wanted—TPosition as superintendent or 
master mechanic: thorough technical and 
practical all-around designer, foreman, tool- 
maker and mechanic: executive ability: A-1 
references. Box 636, AMERICAN MACHINIST. 

Superintendent and works manager. by 
high-class production engineer: expert on ef- 
ficiency methods of organizing help and en- 
gineering the reduction of costs and raising 
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of output; mechanical engineer by profession ; 
expert on tools, dies, machinery and estimat- 
ing; good reference for past performances. 
Address Hustler, Box 630, AMER. MACHINIST. 


NEW YoRK 
General foreman, 39, up to date in modern 


methods of manufacture, now employed, de- 
sires change; good reference. Box 626, Am. M. 


Machinist foreman, open for engagement: 


executive, mechanic, reliable. references: 
Greater New York, vicinity. Box 644, Am. M. 
General foreman, middle aged; newest 


ideas; now employed; engineering work, elec- 
trical and general machinery; A-1; hustler 
can handle force with executive ability. Box 
640, AMERICAN MACHINIST. 

Designer and engineer of proven inventiv« 
ability, graduate, 12 years’ experience, fin¢ 
and automatic machinery, adding machines, 
etc., — for engagement; any location. Ad 
dress Box 604, AMERICAN MACHINIST. 

Foreman machinist with executive ability 
wishes a position; large experience in hand 
ling help; experienced on engines and ma 
chinery of all kinds; excellent references. Ad 
dress “S. T.,” 5124 Ninth Ave., Brooklyn. 

Works manager, general superintendent, o: 
mechanical engineer; 20 years’ experience i: 
all grades of shops and office work; .thor 
oughly familiar with cost keeping, estimating 
correspondence, office business practice; qua! 
ified to take entire charge; technically edu 
cated, experienced designer, first-class execu 
tive. Box 624, AMERICAN MACHINIST. 

By mechanical engineer and draftsman wit 
7 years’ experience in machine design, ligh’ 
automatic machinery, special machine tools 
as well as rolling mills, hoisting, conveying 
and elevating, pumping machinery, powe 
plants; two years assistant master mechanic 
technical education: location immaterial: in 
terview possible if in or near New York. Box 
639, AMERICAN MACHINIST. 


OHIO 


A successful and well known superintend 
ent will be open for engagement after Augus' 
1; am an American, thirty-six vears of ag 
educated and of good appearance; have had 
fifteen years’ experience in responsible posi 
tions and an exceedingly good commercia! 
and executive training; will consider onl) 
first-class position as superintendent or works 
manager, or as representative of some we 
known machine tool company. Box 620, Am M 


PENNSYLVANIA 


Wanted—Situation as superintendent «©: 
general foreman by a first-class practical m: 
chanic holding similar position for eleven 
years; have a thorough knowledge of bes 
machine shop and foundry practice; can get 
maximum production from men and equip 
ment; good systematizer, accustomed to large 
works; good reason for changing; references 
furnished. Box 627, AMERICAN MACHINIS’ 

WISCONSIN 

Superintendent wants position: high grade 
mechanic and executive: wide experience in 
designing, perfecting and developing specia! 
automatic machinery; past four years in 
present position; salary $3000. Box 616 
AMERICAN MACHINIST. 














For SALE 








Patent for Sale—lInterior micrometer, the 
real thing, different from any thing on ma: 
ket. L. Anderson, P. O. Box 729, Hartford, 
Conn. ° 

For Sale—Two Gridley single spindle aut 
matics; one Woods No. 188 automatic cutting 
off saw. Sullivan Machinery Company, Clare 
mont, N. H. 

For Sale—Interest or control in manuf: 
turing business; exceptional opportunity for 
manager or instrument maker. Box 516, 
AMERICAN MACHINIST. 

For Sale or Rent—Foundry, machine and 
woodworking shops with machinery in villaze 
of Albion, N. Y.; good opening for manufa: 
turing business. Geo. H. Church, Bergen, N. ) 

For Immediate Sale—Two 26” Gisholt t 
ret lathes, latest type. in perfect conditic: 
fully equipped with all adjustments; one 
them is a new machine which has been in us« 
but a few months; special spindle in 0! 
takes in 5” stock, the other is standard. Stan 
ard Roller Bearing Co., Philadelphia, Ia 


For Sale—-One Nash gas engine, 20 hors 
power, two cylinder, for electrie lightin 
y»umping or power: one Beaman & Smith ho! 
zontal boring mill: table 25 inches wide. °4 
inches long: will bore 12 inches diameter, 
inches long. and face 20 inches diameter: © 
300 light J. B. Colt Co. acetylene gas app: 
atus. The above machines are in excelle 
condition. having been very little used. F 
further particulars and prices apply to Rid: 
nr ae Engine Co., 35 Warren St., Ne 

ork. 
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Heavy English Equipment Tools 


Travelers on the English Midland Rail- 
way, from the south toward Sheffield, will 
have noticed at Chesterfield one of two 
things, according to the side of the train 
on which they are sitting. Possibly the 
more familiar sight is the celebrated 
crooked church spire due, according to 
the story, to the fact that the devil, pass- 
ing at service time from Sheffield to Not- 
tingham, alighted on it and, sniffing the 
incense, sneezed to twist and bend the 
spire. 

At the other side of the line is the can- 
tilever crane, Fig. 1, in the yard of the 
firm of Markham & Co., Ltd. This crane 
will be referred to in detail later. The 
works, etc., of the firm occupy 25 acres 
or more. As engineers, they specialize 
in colliery machinery, winding plants, air 
compressors, larger sizes of the Sisson 
high-speed vertical steam engine, 
They also do much structural iron work; 
steel headgear for pits, cranes of the 
type they themselves use in the yard, and 
bridge and girder work. They also manu- 
facture colliery locomotives, rock drills, 
shields for tunneling, and, in fact, almost 
everything that is to be had in the way 
They employ 


etc, 


of colliery engineering. 
between 800 and 1000 men. 
The ordinary working week consists of 
54 hours, and the system employed is 
mainly timework, with very little piece- 
work, except in the boiler shop. Out- 
side the works, the firm has provided an 


By I. W. Chubb 








Some methods pursued in 
a modern English plant 
building heavy equipment. 
Among the specially in 
teresting features area yard 
crane used through roojs, 
gang of 12 radial drills and 
special 30-joot turning rig. 




















electrically lighted mess room for about 
500 men, having kitchens, lavatories, cel- 
lars, etc., equipped by the firm. This is 
now managed by the workmen them- 
selves, through a committee, Id. (2 cents) 
or so a week being the subscription rate. 
In the evenings the buildings lend them- 
selves to the purposes of a social club. 
No attempt is here made at a set de- 
scription of the works. Some features of 
one or two shops only, are indicated. The 
foundry in three bays is in process of ex- 
tension, two bays being about 50 feet 
wide by 300 feet long, and a length of 
160 feet is being added. One bay is for 
core making, with drying sand- 
mixing machines, etc. Another bay, with 
three 20-ton overhead travelers, electric- 
ally driven, contains the wheel and hy- 
draulic molding machines, and is 
for the lighter work. The bay for heavy 


stoves, 


Cre... 


work, with two 45-ton electric travelers, 
has a 20-foot diameter by 24-foot circu- 
lar pit, a rectangular pit for bedplates, 
etc. The heaviest weight cast is about 40 
tons. The cupolas are placed at about 
the center of the length of the building; 
the fan for the blast is motor driven and 
the for lifting the charges to the 
cupolas are also electrically driven. Other 
shops form a brass foundry, repair shop, 


hoists 


Cre. 


THE CANTILEVER CRANE AND MOVABLE 


SHOP ROOFS 
Ger- 
the 


crane, of 
serves both 


The double cantilever 
man build, Fig. 1, 
foundry and three other departments, in- 
cluding the girder shop. To that end, 
part of the of shop is made 
loose and is supplied with link bolts, so 
that the catch hold and lift 
it off. A special frame is formed be- 
tween roof principals suit the 
piece. The crane itself has an 
over all length of 240 feet, with a lift of 
90 feet clear, the hight to the top being 
120 feet. With a crab at the end, 5 tons 
can be lifted, half 16 
tons can be supported. A balance weight 
will be noted which runs in or out, ac- 
cording to the motion of the crab. The 
mounted table 35 feet in 
diameter, on which it turns. In addition, 
it travels on four-wheel bogies, the legs 


see 


roof each 


Crane can 


two to 


loose 


while way out 


whole is on a 


> 


being about 32 feet apart, with two tracks 
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DOUBLE CANTILEVER CRANE 

















UseD TO SERVE SEVERAL SHOPS 


THROUGH OPENINGS IN 





THE ROOFS 
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of rails. Not only can castings, etc., be 
removed from the foundry, and so on, 
but the firm is enabled to erect complete 
pithead gears, or even towers for sim- 
ilar cranes, in the yard. 


THE ERECTING SHOP 


The erecting shop, part of which is 
shown in Fig. 2, runs parallel with the 
main shop. The view shows winding 
drums and air compressors in course of 
building. The shop is about 350 feet 
long by 50 feet span, and 30 feet high 
to the crane girders, and is equipped with 
three 30-ton electric overhead travelers. 


SomMe LARGE MACHINE TOOLS 

The machine shops themselves are in 
9 bays of a shop about 340 feet long, the 
bays being square with the main erect- 
ing shop and each having a 25-ton over- 
head traveler and other crane gear to suit 
the machines. They are equipped with a 
large number of tools, many of the most 
modern type, and while mostly English, 
a number of American tools are in use, 
while, to cut matters short, in the girder 
shop are a few German machines. In 
the machine shops, perhaps the first tool 
to strike the eye of the visitcr is the 
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vertical boring and turning mill by the 
Niles Company, which will take in jobs 
34 feet diameter up to 10 feet high. An 
illustration is given in Fig. 3, which 
shows a 25-foot winding-drum brake ring 
in position. This machine will take two 
30-ton wheels, one on top of the other. 
A machine for 36-foot wheels is to be 
put down shortly. 

Then a planing machine, by Craven 
Brothers, Ltd., Manchester, used for such 
work as engine bedplates, is arranged for 
cross cutting and will plane 30x10x10 
feet. Two tool saddles with the usual 
adjustments are on the cross slide, with 
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tical motion. For the cross-planing mo- 
tion, an extra toolbox fits the square of 
one of the ordinary saddles, and motion 
is obtained from a self-contained coun- 
cershaft on the machine to a vertical 
shaft, which, by bevel and spur gear, 
drives the upper screw in the cross slide. 
The cross slide is, of course, vertically 
adjusted, and for cross planing, feed is 
given to the table by means of the main 
driving gear, and is necessarily adjust- 
able. 

Another large tool in a different part of 
the shop is a Craven lathe, for all kinds 
of shafting work, connecting rods, etc., 














2. ERECTING SHOP OF MARKHAM & Co., LTD. 


Note crane supports at the left. 


one on each upright. This machine has 
the Mitchell drive to reverse without 
shifting belts. A separate motor is fitted 
for the cross traverse. A_ special tool 
holder for big work will carry 16 tools 
between the two saddles on the cross 
slide. The table is rack driven. The bed 
is 45 feet long; that is, one and one-half 
times the maximum stroke. It has triple 
slides for the table, which is lubricated 
by rollers in oil pockets. The cross slide 
permits either saddle to plane the full 
width, and the saddles on the uprights 
are balanced and have an automatic ver- 


one of the latter being shown in positio: 
The machine is of 30-inch centers, elec 
trically driven by variable-speed motor 
The sliding bed is 26 feet 6 inches lot 
and will admit 22 feet 6 in. when t 

break is closed. The faceplate is 6 fet 
6 inches diameter, and by it the lat! 
will admit in the gap, when open, job 
8 feet diameter by 12 feet long. TI! 
baseplate of box section has a projec 
tion at the front, not visible in the illus 
tration, for the pillar rest; a pillar is cat 
ried on an adjustable plate when turnin 
work of large diameter, and carries 
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slide rest, which is taken from one of the 
two carriages. 
A PROFILING MACHINE 


No useful purpose wow!d be served by 


cataloging the tools in use; almost all 
ypes are installed—modified where ne- 
cessary, to suit the work in hand. For 


instance, a vertical milling machine was 
seen boring a steel connecting-rod end, 
the tool running dry. In one bay, a 
number of radial-arm drills are attached 
to the roof columns, and combined verti- 
cal and horizontal milling machines are 
ncluded in the equipment. The profile 
milling machine, Fig. 5, by W. Muir & 
Co., Manchester, is intended to occupy 
in the ordinary shop much the same posi- 
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securing the job are placed at the back. 
All shop drawings are issued from and 
collected to a central box in the erecting 
shop, where a lad is in charge, whose 
duty is to keep track of them all. In the 
same shop is a boring mill of the firm’s 
own manufacture. This takes cylinders 
of any diameter up to 100 inches. 


THE TooL ROOM AND TOOLS 


The tool room is placed on one side at 
about the middle of the length of the 
main machine shops and is equipped with 
the usual lathes, shapers, grinders, etc. 
All tool grinding for the shops is done 
on the Sellers machine, to standard an- 

All the shops, including the foun- 
and the girder shop, come to the 


gles. 
dry 
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Fic. 3. NILES 
tion as that of the universal miller in the 
tool Besides undertaking the pro- 
file-milling of objects of irregular shape, 
circular milling is done, as on lever ends, 
neral milling with spiral cutters and 
h horizontal facing cutters for castings 
1 vertical and horizontal faces, key- 
cutting, etc. The Muir milling cutter 
serrated teeth in spirals, which break 
the chips, these being readily washed 
by a strong lubricant, 
ch thus gets free access to the cutting 
s. The spindle is 2 inches diameter, 
in gun-metal conical bearings, and is 

n by a link belt, as shown. 
nother tool is a double horizontal 
drilling machine in which the two 
is, with the cutter spindles opposite 
inother, move along a bed with a 
up to 12 The jaws for 


room. 


stream of 


inches. 





34-FOOT MILL AT WoRK ON WINDING DRUM BRAKI 


stores here for tools. The check system 
is used, 12 checks being allotted to each 
machine, or bench, and kept in the tool- 
room pegs with the corresponding 
number. As the tools are given out the 
checks are taken off, one at a time, from 
the dozen and placed on the pegs corre- 
sponding with the position of the tools 
thus taken away by the workmen. The 
system is, of course, well known. Owing 


on 


to the numerous changes, outside fitters 
and erectors have written tickets or paper 
Slips, about 3 by 4 inches, torn from an 
ordinary order book and bearing the date, 


number of the article and of the man. 
Drills from 3/16 inch to 2 inches diam- 
eter are stored. in pigeon holes. Tools 


for lathes, planers and shaping machines 
have separate boards and drillers not 
only have their own boards, but have to 


1143 


All 
high-speed 


windows. tools 


and 


apply at different 
bear letter 
steel is, of course, used. 

A finishing tool used largely for plan- 
ing, shaping and turning, has a wide sur- 
face which is at an angle of 45 degrees 
with the top or bottom of the shank. In 
end view, therefore, it is diagonal to the 
square section of the tool. This form 
can be used right- or left-hand 
The cutting edge is kept about one-half 
the diagonal line and the ma- 
down to about half the 
About 200 of these sur 
facing size and another, 
are stocked. to ordinary prac- 
tice, parting tools are made with the cut- 


references 


either 


inch below 
terial is drawn 
usual thickness. 
tools, of one 


Contrary 


ting edge at about the level of the shank 


RING 


material at the middle of the 
cutting end being, in side elevation, about 
l times the depth of the shank. Thus, 
with a l-inch tool, the depth at the cen- 
ter of the end would be about 
l inches. 

Again, in ordinary heads, to 
produce smooth surfaces, the cutters are 
arranged that are opposite. 
This is managed usually by increasing the 
pitch regularly round the head by f 
inch. The cutters are placed at an angle 
across the head and are intended to cut 
with the front of the They are 
ground to fit the slots and held by taper 
pins, the pin holes being sawed into from 
the outer diameter of the head. The slots 
being inclined at the base, the head is 
adjusted for pushing the 
ters up the incline by means of nut and 


base, the 


cutting 
boring 
two 


so no 


tool 


size by cut- 
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washer. This type of boring head is 
made up to 12 inches diameter, and the 
change of pitch notion arose out of the 
purely accidental but highly successful 
manufacture of a reamer on the same 
lines. Milling cutters are built up in 
the same way, though here it is more dif- 
ficult to see why there should be any ad- 
vantage. 
ROLLING JOURNALS 


Another interesting feature of the 
practice of the firm is the use of rolling 
methods for closing up the “pores” and 
surface-hardening journals on wagon 
axles, etc. This is managed in the lathe 
by a glass-hard steel roller, which is 
pressed against the axle. In_ turning, 
nearly 1/32 inch is left for the reduction 
in diameter due to the compression. The 
same method is used in connection with 
the Herbert hexagon turret lathe and its 
roller steadies for turning. Here, for the 
same purpose, about 0.006 inch is regu- 
larly left on the diameters of pins, studs, 
etc. 

Again, in the D-drills, used up to 8% 
inches diameter, the rubbing surfaces are 
formed of three strips of hardened steel 
let in the semi-circular part, while the 
cutter itself is flat and let into a slot 
which in plan is at an agle of 60 degrees, 
the cutter being secured by a central 
screw with a set screw at the cutter end 
for adjustment. At the back of the drill 
a hole for lubricant is bored from the 
shank right through to just beneath the 
cutter, the lubricant being thus pumped 
on to the tool. 

Again, beside their own jigs, which are 
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used wherever possible, the firm makes 
all their own gages—plug and socket, 
limit, snap, pin—up to 3 feet, and caliper 
gages up to 12 inches. These are booked 
out on three slates, suitably divided by 
scribed lines, according to the size of 
the gage. Snap gages are used up to 
four inch, plug gages up to seven inch, 
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and after that, caliper gages. Ordinary 
ring gages are found to last about four 
years. For instance, the last set, about 
to be renewed, were made at that period 
and were guaranteed at the time to 0.0001 
inch. All gages, both plug and socket, 
are of steel, case-hardened. Many mill- 
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ing cutters also are of mild steel, case- 
hardened. 

One of the machines in the toolroom 
is a Herbert sensitive drill, which will 
run up to 2300 revolutions a minute. 
With this, holes are drilled, 44 inch diam- 
eter by 15 inches long, with only 3/32 
inch of metal on each side, the job being 
held simply in the vise in V-blocks. 


A GANG OF TWELVE RADIAL DRILLS 


The constructional steel shop in which 
bridge and girder work, roofing, etc., are 
undertaken, is 400 feet long, in three 45- 
foot bays, each with 20-ton electric trav- 
eling cranes overhead, and the necessary 
jib cranes. Grouting machines for Egypt 
for mixing cement for dam walls are built 
here. In this shop will be found a range 
of 12 radial drills, Fig. 6, by W. Asquith, 
Ltd., Halifax, which can be operated on 
either side of the center line of machines. 
Thus, they can easily cover a girder 100 
feet long and be turned round to the other 
side for a similar job without waiting to 
remove and set the work. They are of 
the central-spindle thrust type, well 
known in Europe for similar work, one 
firm alone having 48 in use. They are 
here driven in three separate gangs, each 
by a 15-h.p. motor with underground 
shaft. The four end machines are each 
belted up to a cone for varying the speed 
if necessary, the remainder being gear- 
driven. 

The arm is of girder type; it turns 
through a complete circle on a large bass 
on ball bearings. The central pillar is, 
of course, cylindrical and the machine 
bolts to a concrete foundation. The 








Fic. 4. TURNING A LARGE CONNECTING Rob 
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GANG OF 


spindle has a maximum radius of 5 feet 
6 inches and admits a hight of 4 feet 9 
inches from the level of the pillar bot- 
tom. It is balanced, has hand and vari- 
able automatic feed of 15 inches, and is 
of high-carbon steel, 2 inches diameter 


12 RADIAL DRILLS FOR STRUCTURAL 


and larger in the 
feed is friction- 
about 4500 


driving part 
bearing. The 
Each drill 


in the 
sleeve 
driven. 
pounds. 
In the girder shop is a rivet chopper, 
devised by C. Markham. A hammer head 


weighs 


STEEL 


WorK 


edge wide 
enough to shear off heads at 
a time, is swung around shaft and 
then released, to fall by gravity and thus 
cut off the heads. The chopper has a 
swing radius of about six feet and is of 


cutting 
four rivet 


with a horizontal 


its 




















MACHINING A TUNNEL 


SHIELD RING 
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nickel steel weighing 700 pounds. Two 
hydraulic cylinders supply the necessary 
power, one for adjusting the position 
vertically and the other for the lift pre- 
ceding the cutting swing, the construction 
being very heavy on account of the blow. 
The hammer can be adjusted two feet 
vertically and also about two feet along 
a horizontal shaft by means of a screw. 
The work rests on lorries which are run 
in on rails. 

The shops are electrically lighted and 
driven, the voltage being 110. This is, of 
course, low, the explanation being that 
the lighting plant was first put down some 
18 vears ago and it has not been thought 
advisable to change. The largest ma- 
chine tools, etc., are independently driven 
by separate motors, but generally each 
bay has its own 25- or 45-h.p. machine. 
The works are lighted by arc lamps, with 
incandescent lamps over individual tools. 
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TURNING AND MACHINING A TUNNEL 
SHIELD RING 


It has been suggested that the work 
undertaken is not always of the most 
Straightforward character, and occasion- 
ally special rigs have been devised for 
special work. At one time, for instance, 
before the large vertical mill was in- 
stalled, it was necessary to turn a 30- 
foot 8-inch shield ring from the Rother- 
hithe, London, S. E. tunnel. The shield 
itself weighs about 400 tons and there are 
three rings of cast-steel segments, built 
up after being planed, to correct radial 
bevel. The ring was faced across the 
flanges, and grooves were turned in the 
faces to suit wrought-steel key rings. 
These take the shear at the joints. The 
consulting engineers had suggested 
turned bolts to fit reamed holes, but these 
would fiave been difficult to remove. The 
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bolt holes were, therefore, drilled clear- 
ance size and the rings used instead, and 
satisfactorily met the requirements. 

For the machining operation, Fig. 7, 
a turn table was bolted on two girders on 
the floor and carried on top an electric 
motor, which revolved with the table. On 
the latter also was clamped a girder 
forming an arm which at the outer end 
supported a head with worm gear, this 
being belt-driven from the motor, and in 
turn, drove a pinion below, gearing with 
a circular internal rack which was tem- 
porarily bolted inside the job. The tool- 
holder was mounted on the arm and a 
couple of magnet rollers, one on each 
side, held the tool down to the face so 
that it could not spring when cutting 
This device was arranged by Mr. Mark- 
ham, and the only thing specially made 
was the circular rack. The job was in 
every way a success. 








Back Gearing tor Lathes 


The single back-gear drives seem to be 
pretty well understood and the majority 
of lathes now on the market have a fairly 
regular progression of speeds. A per- 
usal of engine-lathe catalogs will show, 
hewever, that in the case of “double 
back-geared” or “triple-geared” lathes 
there is usually an overlapping of speeds. 
For example there is a 38-inch lathe on 
the market the back-gear ratios of which 
are 13 to 1 and 40 to 1. This lathe is 
also built as a single back-geared lathe 
with ratio of 13 to 1. Necessarily, with 
the triple gearing in mesh, three of the 
five slowest speeds overlap those ob- 
tained by the use of the single gears. 

If we let n equal the percentage of in- 
crease of each successive speed of the 
lathe, beginning with 1 revolution per 
minute as the slowest speed and write 
down a table of speeds we get: 


Revolutions 
pel Minute 


Slowest speed 

Second speed........ 

Third speed 

Fourth speed 

Fifth speed 

Sixth speed 

Seventh speed cen 
Kighth speed in diemean 
Ninth speed 

Tenth speed 

Eleventh speed 

Cwelltth speed 


If this lathe is to have a four-step 
cone and be double or triple geared (both 
meening the same thing in result), then 
the Ist, 5th and 9th speeds will have the 
belt on the same step of the cone pulley 
and the ratios between the back gears must 
be in the ratio of these speeds, viz; 4 to 1 
and 16 to 1, or other ratios such that one 
is the square of the other, as 16 is the 
square of 4. If there are three steps 
only, then the same rule applies; the 7th 
speed is the square of the 4th and the 
second gears must have a ratio equal to 
the square of the first. 


By Entropy 








The principles of designing 
lathe COonN« steps, and double back 
gear ratios to give suitable speed 
changes without duplication. 
I:xamples worked out, fully ex- 
plaining the method. for four-step 
and three ste p cones, and speed 
ratios of 16 to 1 and 4 to 1, 



































four steps, then the 5th speed and the 
slowest speed are in a ratio of 4:1; the 
back-gear ratio. The 3d speed is the 
square root of the 5th ([a+1]° and 
[n+ 1]*), so the 3d is 2 when the slow- 
est is 1. The second then, from the 
table, is obviously the } 2 or 1.41, 1 is 
0.41 and there is an increase of 41 per 
cent. from one step to another. 

If there were only 3 steps on the cone, 
then the ratio between the 4th and the 
slowest speeds would have been 4:1 and 
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CoNE STEPS AND GEARS FOR DOUBLE BACK-GEARED LATHE 


With a pre-determined ratio of back 
gearing and a definite number of cone 
steps, the process of getting at the ratio 
between consecutive speeds is simple. 
Take for example a triple-gear ratio of 
16:1; then the single back-gear ratio 
must be 4 to 1, whether the cone has 3 
steps or any other number. If there are 





the second speed would have been, 
the table, 7’ 4 or 1.59 and n would 
0.59, 

It is the usual custom to design co 
pulleys with the same variation in si 
between each of the successive step 
This is not exact either as to constan 
of belt length or uniformity of variatic 
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in speed, but it has been proved near 
enough for all practical purposes. It is 
also good practice to make the cone pul- 
leys such that the small step of the 
counter cone is the same size as the next 
to the smallest step on the head cone. 
See Fig. 1. If in this case with a four- 
step cone we let the diameter of the two 
eaual steps be represented by a and the 
difference in diameter by 5, then the ratio 
of counter speed to head cone speed will 
be unity (1) when the belt is on the 
equal steps. When it is on the steps 

ee a+ b 
next, to the left, the ratio will be — 
The speed ratio betwcen the two steps we 
found above to be 1.41 to 1. Therefore 
we have the proportion 


Eby © ee» 


In designing a headstock we usually 
determine on the size of the large step 
of the head cone which we will call 12 
inches or a+ b= 12 inches. a—b then 
will be 12” —2b and we have 





= 1.41 or 
12— 2b 


b — 1.75 inches, which is the difference 
between diameters of steps. 

Having decided on 12 inches for the 
large step, the cthers then are 10'4, 8% 
an 634 inches. Counter cone is 1334, 12, 
10'4 and 8 inches. If the counter 
speed is 100, the head-cone speeds are 
7024, 100, 14024 and 204, which is near 
enough to the geometrical progression of 
1.41 to 1 previously figured. 

In the case of a three-step cone, the 
layout would be as in Fig. 2, a again 
being the largest step of the head cone 
and b the difference in diameters. 

Taking the ratio between the two right- 
hand steps as being the simplest, we get, 








from the figures already obtained for 
three-step cone: 
a a—b 
anon {ome St CHT Be 


12 inches, we get 
b 2 
and the head-cone steps are 12, 9% and 
7 inches. Counter-cone steps, 14%, 12 
and 9 inches. The head-cone speeds 
with the counter running 100 revolutions 
per minute are 79 1/6, 126'4 and 207 1/7. 
The ratio between the first two is 1.59:1 
and the second two, 1.64:1, while to be 
exact, both should be 1.59:1. This little 
variation is not noticeable when we con- 
sider how variable a belt transmission is 
in any case. 

After determining on the number of 
steps, size of cones and gear ratios, it is 
necessary to get at the actual gear di- 
meters to be used. The size of the face 
gear is usually only a little, if any, larger 
than the diameter of the large step of 
the head cone. The diameter of the 
cone gear must be such as to allow of 
i reasonable sized spindle so as to keep 
he rear bearing large enough. By the 


With a = 
inches. 
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way, I might say that the rear bearing 
on most lathes is larger than I believe 
to be necessary. A lathe spindle is 
really a beam of circular cross section 
overhanging one bearing, but supported 
by two; see Fig. 3. The direction of 
the forces depends upon whether the 
work is heavier than the upward pressure 
of the cut or not. The theoretical form 
of this beam, to secure the greatest 
strength for the least metal, is a hyper- 
boloid, as shown in Fig. 3. It will be 
seen that the length of the front bearing 
and the size of the rear, are things of 
little comparative importance, the impor- 
tant thing being the diameter of the 
front bearing and the distance between 
bearings, making the latter as large as 
possible relative to the overhang of the 
spindle. 

In our case, considering the four-step 
cone design, we will assume a face gear 
12'4 inches pitch diameter and a cone 
pinion 3'% inches, which allows a 2! 
inch rear bearing. Referring to Fig. 4, 
we see that for the largest ratio of back 
gears (16 to 1) we will have 


$23 x 5 = 16, 
the accepted back-gear ratio, and also 
c+ 3% d -'- 12% 
since the center distances must be alike. 
Solving accurately, we get d 2.58 
inches pitch diameter. This would be 


most nearly correct, for an 18-tooth gear 
7 P. or 2.57 inches pitch diameter, but 
the 12'“-inch gear, with which we started, 
could not be cut 7 P. It could be cut 
either 6 or 8; however, 6 would be the 
nearest. If we take 6 P., the gear d 
would be 2™% inches pitch diameter and c, 
11% inches, the gear ratio being 


124 11 


: {= 


, 
23 32 


163: 1. 


To get the ratio more exactly, we may 
try again, keeping the 12'~-inch face gear 
and the 2™%-inch quill pinion. 

1 


= x “= 16 and 
24 gq 
e+g= 15 
Solving ¢c = 11 3/7 
g=- 34/7 


which can be cut 7 P. and gives accur- 
ate results. 
To get the 4:1 ratio of the back gears, 


we have in the same way 


24 ¢ 
“34% 74 
and e + f = 15 
Then e 624 inches and f = 8% 
inches, which can be cut 6 P. It is cus- 


tomary to make the gears c, g, e and f 
all of one pitch, but there is no objec- 
tion to making them different, especially 
as it is usually necessary to do so in or- 
der to get quite near the speed ratios 
desired. 

The curious result is that gear f is 
larger than e, but this will be found to 
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be the case on any lathe, if it is de- 
signed right and if gear g is larger than 
d. Gear g is almost invariably larger, 
on account of structural necessity. If 
both gears g and d can be made the same 
size, the whole matter is simplified, as all 
that is necessary is to make the ratio be- 
tween A and d and c and g, each equal to 
the first gear ratio and then make e and 
f of equal size. To do this will usually 
mean a larger back gear than would be 
otherwise needed and no advantage is 
gained. 

I venture to say in conclusion that if 


more lathes had been designed in the 
past with carefully thought out cones 
and gears, the geared head would not 


have had the vogue that it now has. 








Tool Grinding Facilities 








Shop owners do not always fully real- 
ize the tool grinding where it 
is done individually. A case in point is 
a certain pattern room—it cannot be 
called a shop—which is connected with 
a manufacturing concern which puts out 
a line of well known machines. In the 
pattern room is a 24-inch grindstone 
which is arranged to be operated by foot 
power, the man who wishes to grind a 
tool very badly, finding a rather precari- 
ous seat on a little three-cornered ar- 
rangement which is attached about like 
a bicycle seat, to the frame of the grind- 
stone, 


cost of 


There is no comfort for the man when 
he is thus perched adjacent to the stone, 
and the pumping motion of both feet is 
by no means conducive to accuracy in 
tool grinding. In addition to all this, it 
is impossible for the operator to change 
his position to the condition of a 
tool, or to hold it at the proper angle. The 
result is as follows: 

There is not a well sharpened tool in 
that pattern-room. Every chisel and 
plane bit is ground at an angle tor work- 
ing brass rather than soft wood. The 
wood turning-lathe tools were all simply 
impossible. The patternmaker is prone 
to scrape wood anyway, when he gets it 
in a lathe, and it is certain that 
tools would act in no other way. 

The effect is felt in every pattern 
turned out in that The men 
spending much time whetting planes and 
chisels, trying to make them cut decent- 
ly; more time is spent in making poorly 
sharpened tools cut at all, and the op- 
erations of accuracy, so necessary in the 
pattern shop, are made much more tedi- 
ous and more uncertain. When a rush 
job is brought in, it is always necessary 
for the patternmakers to stop and try to 
put tools into condition before they can 
even attempt the work. It is safe to es- 
timate that the lack of proper grinding 
facilities costs the owners at least S1*0 
per man per year. 
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Why Gear Hobbing Machines Cut Flats 


What and why are the “flats” some- 
times very evident on the working face 
of a gear tooth that has been cut on one 
of the hobbing-gear cutting machines that 
are now being industriously advertised 
and circularized by many makers? 

The hobbing-gear cutting machine has 
various defects as well as “perfects.” You 
can find all the latter thoroughly shown 
up in the circulars of the makers of the 
machines, but you can hunt for the 
former until you go blind and never dis- 
cover them until you have bought a ma- 
chine and have it at work. Then you will 
begin to see things. 

One of the things you will see is the 
“fat.” 

In my Fig. 1 I have indicated the na- 
ture of the flat. The surface of the tooth 
is made up of narrow facets or flat 
spaces running the whole length of the 
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Fic. 1. FLATS PRODUCED BY THE HOBBING 


PROCESS 
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Fic. 3. EFFECT PRODUCED BY A SINGLE 
CUTTER 


tooth, each flat being separated from the 
next by a ridge. Sometimes these flat 
places and ridges will be very evident 
and at other times not noticeable, but 
they are always there; sure as mathe- 
matics! Let us study the matter a bit 
and find out when they will show and 
when not. What conditions cultivate them 
and what discourage them. 

The gross ignorance on this subject, 
indicates that very little has been 
published on it. Perhaps this is the 
first attempt to explain the phenomenon. 


By Geo. B. Grant * 








A demonstration of the 
difficulties encountered in 
the use of the hob jor gen- 
erating spur and spiral 
gear teeth, showing that the 
Li ffi ulties are o} a theoret- 
ical aswell as o} a pr wctical 


nature. 




















l’resident and mechanical engineer, VPhila- 


delphia Gear Works 


It is the first so far as I know. One 
workman told me that the flats were part 
of the order, made “a purpose.” I was 
polite enough to choke off a laugh. The 
manufacturers are perfectly willing to cut 


Three consecutive 
teeth of the hob 


ohh. -— 





Three positions \ 
of the gear 





F'. Soon, the second hob tooth H 
reaches the center and forms the second 
flat F°*. Next, the third hob tooth H 
comes along and forms the third flat F’, 
and so on as long as the cutter is in the 
stock. While each hob tooth is passing 
beyond, and before the next one arrives 
at the center of the tooth, the gear blank 
turns a little so that the flats are at an 
angle with each other. The result is the 
three flats in the finished surface, with 
ridges x,y or z between each flat and the 
next one. . 

In the resulting tooth surface there is 
but one line in its true place. The pitch 
line b is right, the lines a and c are ap- 
proximately correct, while the ridges x,y 
and z are much out of place. The true 
curve G, except at the one line 06, is 
wholly inside the resulting tooth. 

It thust be stated here, despite the 
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Fic. 2. FLATS ON HOBBED SPUR GEAR 


sample gears for a prospective customer, 
and said samples will be flatless. How 
do they do it? I think I know. 

I used to say that there were tricks in 
all trades except the gear trade, but now, 
on further consideration I am forced to 
admit that a few have crept in recently 
from outside. 

In Fig. 2 I show a greatly exaggerated 
example, gear tooth with only three flats 
on the side. The first hob tooth H" 
comes to the center of the tooth space 
and takes off stock, leaving the first flat, 


claims that the hobbing process is theoret- 
ically perfect, that such a thing as a 
theoretically true hobbed tooth is an ut- 
ter impossibility. If the machine is per- 
fect, and the cutter ditto, both impossible 
conditions, the resulting teeth are merely 
close approximations. If they are true 
along the pitch line they are too full 
everywhere else. The reason of this is 
plain. The hob tooth reaches the true sur- 
face of the tooth it is cutting only when 
it reaches the center of the tooth space, 
and it can thus center only when it is at 
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the common center line, the line that is 
normal to both the axis of the gear and 
to the axis of the hob. 

Take two cylinders, call one the gear 
blank and the other the hob, and see if 
you can get them to touch each other, 
when not parallel, in more than one point, 
and that point on the common normal to 
both axes. The same law governs right 
through the work. 

The approximation, when the work is 
well done, is very quite 
enough for business purposes, and gen- 
erally quite as close as can be kept up 
to in the practical application of the me- 
chanical process. But the makers of the 
machines are advertising that the hobbing 
process is theoretically perfect, while that 
o* the ordinary rotary cutter is an ap- 
proximation at best, therefore the old way 
passes and the new way takes its place. 
This statement is not true. The hobbed 
gear tooth is an approximation quite as 
much as the ordinary single-cut tooth is 
an approximation. 

With this difference, that by taking in- 
finite pains you can make an ordinary 
Brown & Sharpe form of single cutter do 
its work with a degree of approximation 
that is as great as the pains taken, for its 
error is wholly practical, while the error 


close, close 
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of the hobbing process is theoretical and 


not to be overcome. The theoretically 
perfect hobbed tooth does not exist, 
while the theoretically perfect single- 


milled tooth is a real, although perhaps 
an unattainable fact. 

Now, what causes the “flat?” Clearly 
it is due to the fact that the centering ac- 
tion of the hob is intermittent. The first 
tooth of the hob finishes its cut only as it 
comes to the center position, and then 
passes on to cut away waste stock. There 
is an interval of time, then, before the 
second hob tooth centers, and another in- 
terval before the third hob tooth makes a 
record, and so on to the end. During each 
of these intervals of time the gear blank 
moves over a little so that the next record 
is not continuous with the last one. The 
result is that the tooth outline left by 
the hob is a series of short straight lines, 
and, as the hob is fed across the face of 
the gear, it leaves the flats and ridges. 

To get a good idea of the nature of the 
flat consider Fig. 3, which shows a still 
more exaggerated case, that of a gear cut 
with a hob having but one cutting tooth. 
The resulting gear has but one flat. To 
simplify the problem assume the gear 
blank as a thin disk. The fly cutter, hav- 
ing but one cutting edge, chops out one 
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chip, of its own shape, every time it 
passes the line of centers, and that shape 
has but one straight tooth face, the flat. 
If there is another fly cutter on the other 
side of the shaft and set further along on 
it, as shown by the dotted line, it will get 
down to the blank in time to cut off the 
corner of the tooth face and make a sec- 
ond flat. 

To avoid or reduce the flat, then, make 
the hob teeth as near together as prac- 
ticable. Theoretically, the flat will be 
made unless the hob cuts with its entire 
surface, as if the surface file-cut, 
with multitudes of fine teeth, I can imag- 
ine a hob made of emery that would 
make flatless teeth. A hob of the “bur” 
form, with teeth very close together, such 
as the single cutters that were used be- 
fore the Brown & Sharpe cutter was in- 
vented, would make a practically flatless 
cut, but the ordinary form of hob, with 
“backed off” teeth, and the only kind of 
hob that can be sharpened when it is dull, 
will not make a cut without flats. If the 
cutting teeth are very far apart and on 
a cutter of small diameter, the flats will 
be very prominent. 

But the flat is not the only defect of 
the hobbing process. There are others. 


was 








A Thread C 


The Société anonyme ateliers Barri- 
quand & Marre, at Paris, has brought out 
a thread-tolerance gage for screws, 
which is illustrated herewith. This gage 
consists mainly of two jaws, A and B, 
which are connected at one end by a 
hinge C, and at the other by a screw D, 
on which is fitted a graduated nut. 

The member C, which connects the two 
jaws, is made in the form of a flat spring, 
which is fastened to the jaws by means 
of two screws and two dowel pins. To 
prevent side movement of either of the 
jaws when opening and closing, guide E 
s provided which is fastened to the jaw 
1 by a screw and slides in a slot of the 
lower jaw B, as the latter closes. This 
euide is provided with a head, which 
limits the opening of the jaws. 

In the two jaws is formed the threaded 
pening whose maximum diameter exists 
when the jaws are pressed farthest apart, 
igreeing with the coincidence of the zero 
in the micrometer scale and the refer- 

nce mark on jaw A. If now the two 
aws be closed by nut F, the micrometer 
eadings will show the amount of move- 
ient. The minimum is reached when 
ie two touch. Thus we can make the 
vo limiting positions afforded by the 
ull opening and closing of the instrument 
orrespond to the maximum and mini- 
um allowances for a screw. 
All screws of a certain diameter are 
rst tested in the wide open instrument; 


By S. Baltzer 








Construction and details 
of an instrument for meas- 
uring the thread tolerance 
of screws, and by the use o} 
which the diameter of the 
tested screw can be found 
directly. 




















those which fail to enter the opening 
are laid aside without further considera- 





tion. For the screws which enter there 
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learance Gage for Screws 


are two possible cases: 1. The jaws A 


and 8B touch the circumference of the 
screw before the gage is completely 
closed. In that case the screw is ac- 
cepted. 2. The gage closes before it 


touches the periphery of the screw, in 
which case the must be consid- 
ered inaccurate, 

With the aid of the graduation on the 
circumference of micrometer nut F, 
which is calculated with reference to the 
lever arm from the hinge C to the open- 
ing G and to the screw D, the diameter 
of the tested screw may be found di- 
rectly. This proves a time-saving ele- 
ment when quantities are handled. 


screw 
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Making an 


The adding machine that is shown in 
Fig. 1, is built by the Comptograph Com- 
pany, of Chicago, Ill. A large number 
of its parts are made of drop forgings 
and hence it has been nick-named the 
“drop-forged adding machine.” The case, 
as will be seen, is made of pressed sheet 
steel in several parts, and some inter- 
esting operations in pressing and draw- 
ing the case are encountered. 

The more important drop-forged parts 
that are used in this machine are shown 
in Fig. 2. Most of these pieces are 
straddle milled, then put in drill jigs, 
and drilled, reamed and counterbored 
complete in one setting. 

CuTTING CAMS 

The double cam A is turned on an en- 
gine lathe as shown in Fig. 6. A master 
cam that is four or five times the diam- 
eter of the finished cam is screwed to 
the spindle of the lathes in place of the 
face plate. The screw is removed from 
the slide and a weight attached to it that 
pulls the slide, with the turning tool, 
against the cam. A roller that follows 
the master cam is attached to the back 
end of the slide. The master cam is 
made of two plates each of which is 
civen the correct shape for its particular 
cam and the roller following these causes 
the double cam, or two cams, to be turned 
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All parts being interchange- 
able, many accurate ma- 
chine operations must be 
performed. A large num- 
ber of special steel drop- 
jorged parts are used to ob- 
tain good wearing qualities 
and strength. 

The cams are cut an 
lathe with large master 
cams. Internal teeth are 
cut ona shaper with special 
attachments. Many accu- 
rate milling operations are 
perjormed. 
holes are machined with one 
setting of the pieces in box 
ngs. Complicated punch- 
ing and bending operations 
are perjormed in punch 
presses. 


Numerous 
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Machine 


on the forging that is shown in front of 
the master cam. 

Cam B, Fig. 2, is also cut on this fix- 
ture by the use of another master cam. A 
round-nosed tool is used in the tool hold- 
er and the lathe spindle is arranged 
to run at a very low speed. 


CUTTING INTERNAL TEETH 


The internal teeth on steel forging C, 
Fig. 2, are cut with a special fixture 
mounted on a shaper. The general prin- 
ciple on which this works is plainly 
shown in Fig. 4. A special head with a 
finished piece clamped into position is 
fastened to the shaper ram. The oscil- 
lating chip extractor F, located in this 
head, is moved forward and back by a 
grooved cam that is bolted to the frame 
of the machine. 

The cutter D, is held in the swinging 
arm J, which is driven by the worm and 
worm gear at the right of the machine. 
The shaper feeding rod is attached to a 
ratchet-fed pawl J, that is fastened on the 
end of the worm shaft. This moves the 
swinging arm J, which revolves the cutter 
D enough to take a good chip every 
time the ram goes back. 

The cutter is free to revolve and is 
meshed with the sector E. In this way 
the hardened spur-gear cutter is turned 
to new cutting teeth every time the ram 
moves forward. The cutter rolling over 
when the arm 7 swings, all of its teeth 
are used in cutting the internal on forg- 
ing C, and a good job is the result. 


MILLING JOBS 


In Fig. 5, the pieces shown at K are 
clamped. 10 at a time, in the special vise 
jaw with spring pressure levers. They 
are then milled with the gang of form 
cutters as shown. This leaves practic- 
ally no bur, and very little finishing 
work is given the pieces after milling. 

The milling of the hammer-frame cast- 
ing, as shown in Fig. 3, is a very com- 
plicated job, owing to its being located 
in the same jig 25 different times for 
as many cuts. Each cut must be ac- 
curately machined and in perfect rela- 
tionship with all the different cuts. 

Six sliding dowels are used while locat- 
ing it and its lateral position in the jig 
is obtained from a fixed point by a spe- 
cial indicator that reads in thousandths. 
The jig is constructed so it can be used 
in four different positions. A_ specia! 
clamping device is used to clamp the 
frame after it has been located. 


DRILLING Jics 


The castings for the electric drive 
frame and its cover are shown at L and 
M in Fig. 7. At N and O are shown the 
box jigs in which these pieces are drilled, 
counterbored, reamed and tapped. Some 
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of the holes are put through at an angle 
and then the piece shown at P is used 
to rest the box jig on. 

There are 38 holes in the frame L 
and each one of the tools in block Q is 
used in machining these various holes. 
Al! of the 38 holes are drilled, coun- 
terbored, reamed or tapped, or two or 
more operations are performed on one 
hole with one setting in the jig. 

The cover M does not have as many 
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Fic. 3. MILLING HAMMER FRAME CASTING 
IN JIG 


Drop ForGING USED IN COMPTOGRAPH 


holes as the case, but each one of the 
tools shown in the block R is used in 
machining these holes and they are like- 
wise all machined with one setting in 
the jig. 
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SMALLEST PIECE 


The smallest sheet-metal piece that is 
made is shown at ] in Fig. 8. It is 
made of crucible steel, 0.065 inch thick 
and about % inch long. To make this 
interchangeable like all the other parts 
of the comptograph, requires special 
tools and gages shown in Fig. 8. 

It is first blanked out in the blanking 
die C, then trimmed in the trimming die 
A, and burnished in die C. Both the trim- 
ming and burnishing dies have swinging 
gages, as shown at /, to enable the opera- 
tor to accurately and quickly locate the 
piece on the die. 

After shaping the piece is put in the 
hinge jig D, to be drilled, reamed and 
counterbored. The depth of the counter- 
bore must be very accurate and for that 
reason dial gage E is used for measuring 
this depth. Gage F measures the length 
and gages G and H measure other points 
which must bear a proper relation to the 
hole. Each gage has a master piece at- 
tached to it to enable the inspector to 
test them occasionally. 


KEYBOARD SHELL 


The keyboard shell shown in Fig. 9 is 
drawn out of 1/16-inch stock and the '<- 
inch square holes for the keys are after- 
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Fic. 6. TURNING CAMS WITH A MASTER 


ward punched in it. These holes are not 
square with the top surface, but are at 
an angle of 18 degrees. One row of 
ten holes is punched at a time. The 
punch and die for doing this work are 
shown at K and L. 

The shell is clamped to the frame M, 
and this is moved along to the different 
index holes N to properly locate the rows 
of holes. The method of guiding the 
punch is clearly shown and it will be 
recognized that to punch '<-inch holes 
in 1/16-inch stock at an angle of 18 
degrees requires an _ accurately guided 
punch. 

BENDING AND GAGING 


The ribbon reverse piece shown in 

















Fic. 10. FORMING DIE FOR PIECE SHOWN 

















Fic. 8. ToOLS AND GAGES USED FOR MAKING ONE SHEET-STEEL PIECE 
















Fig. 10 is one of the most irregular 
shaped pieces used in the machine. The 
upper view of it shows the blank as it is 
punched out, below that on ,the left is 
shown the piece after passing through 
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Fic. 9. KEYBOARD SHELL PUNCH AND DIE 
FOR HOLES 














Fic. 11. GAGE FOR RIBBON REVERSE PIECE 
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its first bending operation and to the 
right of this is the finished piece. This 
js completely formed with one stroke of 
the press by using the punch and die 
shown below the piece. 

Many kinds of special gages are used 
for testing the different pieces that enter 
into the construction of this machine and 
a sample of these is shown in Fig. 11. 
This is the gage for testing the -ribbon 
reverse piece after it leaves the punch 
press. 
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On it there are nine points that must 
be exactly to size. The spring lever op- 
erated by the cam lever, at the upper left- 
hand side of the halftone, insures a uni- 
form pressure against the piece while be- 
ing gaged. The four pointers at the bot- 
tom must point exactly to the line 
scratched on the plate when the piece 
is in position. The other five points are 
gaged by _ the shown above 
these. 

Like all the rest of the gages, a master 


levers 
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piece is attached to it so that the gage 
can be tested at any time. This may be 
seen held by the strap in the upper right- 
hand corner. 








What is claimed to be a record in shaft 
sinking was recently accomplished on a 
siphon of the New York City aqueduct, 
where a shaft 16 feet in diameter was 
sunk 177 feet in thiry-one days, the shaft 
running through hard shale. 








Examples of Engine Lathe Work 


The illustrations show some interesting 
examples of engine-lathe work which was 
done recently on a Lodge & Shipley lathe 
equipped with multiple stops on both the 
longitudinal and cross feeds as well as a 
turret tailstock. 

Fig. 1 shows the tools and fixtures used 
in handling a small eccentric and ec- 


Editorial Correspondence 


alinement so that the hole for the ec- 
centric rod can be bored in the end. This 
method allows the eccentric-rod hole to 
be bored exactly in line with the eccentric 
bore and makes an exceedingly efficient 
outfit for this work. 
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centric strap for steam-engine work. Be- 
ginning with the rough casting at A the 
hole is first bored and reamed, then 
mounted on the front end of the expand- 
ing mandrel C, which has a taper shank 
fitting the lathe spindle. The expanding 
plug is easily adjusted to hold the work 
firmly for turning the outside of the ec- 
centric, which is shown finished at C. 
Boring bars D and E and reamer F are 
the tools used for finishing the hole, while 
the smaller tools above are used in con- 
nection with the eccentric strap shown 
at G. 

The eccentric strap is first bored in the 
usual way, is then held on the expanding 
chuck H while the other side is faced 
true with the bore. It is then mounted by 
the bore on the special fixture J, being 
held in place by the C washer shown. 
This holds the eccentric bore in exact 


MAKING ECCENTRICS AND STRAPS 


PisTON RINGS 


Fig. 2 shows a chuck and tool equip- 
ment for boring and turning the piston 


ring. The rings are cast in the pot shown 
at 4 and held in the special chuck B 
by the beveled flange. Roughing and 


finishing bars C and D are bolted to the 
face of the turret and also supported in 
a bushing in the lathe spindle. 

The 


same engine are 


for the crosshead of this 
Fig. 3. It is 
being held for boring for the wristpin at 
A and the B. This 
simply requires removing the crosshead 


fixtures 
shown in 
for piston rod at 
and turning it through 90 degrees. 

The tools require almost no explana- 
tion, the double facing cutter C being re- 
movable and used to the inside of 
the cheeks of the hub. The 
reamers D are provided with stop collar 


face 
crosshead 
he forming tool 


and 


to limit the depth, while t 


E rounds the end of the crosshead 
makes a good finish. 

Fig. 4 shows the method of machining 
the chain-driving at A. This 
is first bored and reamed so that it 
be mounted on and driven by the mandrel 
B which long key and 
projections CC engage 
on the iaceplate D. The piece in A shows 


pulley 
can 


has a also two 


which the studs 
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EQUIPMENT FOR MAKING PISTON RINGS 
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Fic. 3. TOOLS FOR MAKING 


after the first 
turned as 


the condition of the work 
operation, the outside being 


far as shown at the first setting. 


Cr 


ROSSHEADS 


The boring bars E 


type and are 
by hardened 


steel 
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are of the regular 
supported at the front end 
bushing in the 


lathe 


MACHINING A CHAIN SPROCKET 


spindle. The lathe tools shown are of 
the proper size and shape to cut the 
grooves shown in the first operation. 








Large Cro 


1 tha 
aai Liaw 


accompanying illustration there 
is shown a jig used for 
head guides of one of the double engines 
manufactured by the 
company, Rogers 
N. J. In this 
frame, which 
guides, the 


boring cross- 
of a steam shovel 
American Locomotive 
Works, of Paterson, 
illustration, the engine 
includes two crosshead 
crank case and the main  bear- 
represented by the letter A. 
The jig, which is a cast-iron plate carry- 
ing four bearings for the boring bars, 
and suitable lugs for locating the work, 
is represented by the letter G. 

Boring bar B passes through the bear- 


two 
ings, is 


ings CC, to bore out the left-hand guide 
as shown. The two bearings DD are 
used when the boring bar is transferred 


FIXTURE FOR BORING GUIDES 


sshead Boring Fixture 
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A boring fixture 


saves lume and secures accu- 
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racy in making steam 
shove ls. 
to the other side of the casting to bore 


out the opposite guide. 
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wo lugs EE 


surfaces to fit 
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of the bearings 
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two 
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dimension 
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finished. These two lugs then locate the 
casting in a sidewise direction. 

At the rear of the casting, between 
the two crosshead guides, there is an- 
other lug on the jig, which is planed on 
its front surface and against which bears 
the planed surface of the back flange of 
the engine guides. This lug locates the 
casting in the longitudinal direction, the 
screw F forcing the casting back against 
this rear lug. 

Numerous clamps are placed around 
the casting and the jig, both to hold the 
casting to the jig and the jig to the table 
of the horizontal boring machine which 
is doing the work. In certain positions, 
also, permanent lugs are cast on the jig 
to act in the place of blocking under 
some of the clamps. The double uni- 
versal joint with the link L, in the bor- 
ing bar, accommodates for lack of aline- 
ment with the spindle of the boring ma- 
chine, so that particular care in this re- 
gard is not required. In present practice 
only one side of the engine frame is 
bored at a time, it being necessary to 
transfer the boring bar to the other side 
of the jig, when the first side is finished, 
but arrangements are contemplated to 
drive two boring bars together, so as to 
complete the work in half the time. 

Other jigs of a similar nature are also 
in use at this plant for boring two guides 
of twin engines with separate frames. 
These jigs are provided with boring-bar 
bearings for the engine main bearings 
and for the rocker-arm bearings, as well 
as those for the guides. By this con- 
Struction it is then possible to do all the 
boring at one setting of the casting in 
the jig, it being necessary only to turn 
the jig at right angles when boring across 
the casting. 
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Dies for Offsetting Steel Angles 


Offset angles are used for connections, 
braces, etc., largely in structural engi- 
neering work such as steel-car construc- 
tion and the like. Standard steel angles 
bent in one or two places will very often 
eliminate the necessity for using packing 
pieces, and at the same time perhaps 
make a better job. 

Whether or not any product is used ex- 
tensively depends to a great extent on 
the cost of manufacture and the time re- 
quired in getting the raw material into 
usable shape. It is here that the offset 
angle shows up to good advantage, for by 
means of the dies shown in the accom- 
ranying illustrations it requires but one 
operation of a hydraulic press to shape 
two pieces. Besides this the angles so 
shaped may be one right and the other 
left. And this is an important considera- 
tion because such shapes used for con- 
nections, etc., usually come in pairs, that 





By S. Hurley 








A design that requires but 
one operation of a hydrau- 
lic press to sha pe two pre ces 
and also produces angles 


shaped right and le}t. 




















DESIGN OF BoTToMm DiI 


When the dies for this work are de- 
signed it is customary to lay out the bot- 
tom one first and then to make the di- 
mensions of the top one to correspond. 
The bottom die is made of two castings 
which are bolted up as shown in Fig. 3. 


A flange F, 2 inches square, is cast along 



































ing the total width of the die about 10 
or 11 inches. 
Dit 
The castings comprising the bottom die 
are held together by inch bolts, with 
essquare heads and nuts, spaced from 10 to 
15 inches apart and high enough to allow 
the nut to clear the flange F. The work- 
ing surface of the die is offset, as shown, 
to the same depth as the finished work 
represented in Fig. 1. This offset need 
not follow the contour of the bend in the 
angle, but may be made straight, with the 
bottom corners sharp and the top corners 
A and B rounded off with radii equal to 
those at C and D in Fig. 1. This makes 
the die easier to finish than if the offset 
were the same shape as in the finished 
piece. The corners E should be rounded 
off with a radius about 1/16 to inch 
greater than the inside corner radius G, 
This die should be finished 


THE WORKING SURFACE OF THI 


of the angle. 





























is, the offsets are rarely at equal dis- the bottom on each side, by means of on the top, bottom and inside faces H. 
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tances from the ends or of the same_ which it is clamped to the press. The DESIGN OF Top Dit 
epth. clamps used for this purpose are of the The top die, Fig. 2, which is made of 
a a ee a ordinary U-type, common around ma- ope casting, is designed after the dimen- 


Dies similar to the ones here described 
ir pressing steel angles are successfully 
ployed in steel-car plants and other 
inufacturing establishments where 
ructural steel is used. They are made 
ordinary gray iron and usually oper- 
d in hydraulic presses of from 250 to 
) tons capacity. 
\ typical connection 
tle is illustrated in Fig. 1. 
s an ordinary 5x5xig¢-inch angle, about 
feet long, and has offsets, G and R, 
inch deep about 6 inches from each 
Two of these connections are 
ssed by one operation from st-aight 
-inch angles. 


or reinforcing 
As shown 


j 


chine shops. 

The die is about 2 or 3 inches longer 
than the finished work, and for a 
inch angle may be made 11 inches high 
at its lowest point, and each casting 5 or 
5 inches wide at the top. The hight is, 
of course, made great enough so that the 
leg of the angle will clear the separator 
S as shown in Fig. 4, and the width is 
usually a little more than the length of 
the leg of the angle resting on the die. 
The separator S, a detail of which is 
shown in connection with Fig. 3, may be 
3 inches square and its thickness is usu- 
ally twice the thickness of the angle, plus 
'¢ inch clearance. For the angle shown 


itis %+K+% or inch, thus mak- 


5x5- 


the determined. 
The reason for this is obvious. The hight 
and width of the bottom die are fixed by 


sions of bottom one are 


the size of the angle, while the corres- 
ponding dimensions of the top die are 
not limited in this way The combined 


hight of the two dies when their working 
faces are brought together should not be 
be used in the 
press of the capacity mentioned, because 
it is not practicable to bring the faces of 
the press nearer together than this. On 
the other hand, for reasons of economy, 
it is desirable to have this combined hight 
as near the minimum as possible, being 


less than 16 inches, to 


sure always to allow room for the clamps. 
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Following out this scheme, since the hight 
of the bottom die is 11 inches, that of the 
top one may be 16, 11 or 5 inches at a 
cerresponding point. This will allow 
plenty of room for the clamps, for none 
of the work extends over the sides. The 
length and width of the die shown in Fig. 
2 will, of course, be the same as the 
corresponding dimensions of that shown 
in Fig. 3. 
OTHER DIMENSIONS 

As in the bottom die there is a flange 
K, 2 inches square, cast along either side 
to serve as a means for clamping to the 
press. The casting in Fig. 2 is cored out 
for lightening as shown, the cores usu- 
ally being from 10 to 20 inches long, with 
2-inch webs between. The metal at the 
ends and sides is left 2 inches thick, and 
between the working surface L and the 
core it is usually from 2 to 3 inches. 
Holes M, about 2 inches in diameter, are 
cored in the ends of the die to enable the 
machinist to clamp the casting to the ma- 
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chine while the surface N is being fin- 
ished. The working surface L is flat 
across, with offsets opposite to those in 
the bottom die, the radii at O and P be- 
ing the same as those at Rk and Q of Fig. 
1. This die is finished on top and bottom. 


ALLOWING FOR SHRINKAGE 


It should be remembered in working 
up dies of this nature that the angles are 
pressed hot, and so a suitable shrinkage 
must be allowed for. This is usually 
taken as about '< inch to the foot. This 
means that, for instance, in Fig. 3 the 
distance between the offsets A and B 
should be made '< inch per foot greater 
than the corresponding dimensions on the 
finished angle. It is found that in cool- 
ing the work will shrink about this much, 
and thus when cold it will be the required 
size. 

OPERATION 

The operation of pressing the angles is 

very simple. The dies are first accurately 


lined up and clamped to the press. Two 
straight angles are heated and placed 
side by side in the bottom die. The dies 
are then brought together, pressing the 
offsets in the angles as shown at V and 
T, Fig 4. They are next separated, the 
work is knocked out, and the press is in 
readiness for another operation. 

It is evident that by this one operation 
a right- and left-hand piece can be 
shaped. Suppose, for example, the off- 
set at D, Fig. 1, were not so deep as that 
at C; then P and B of Figs. 2 and 3 
would be the same depth as D, and O 
and A the same as C. Referring to Fig. 
4, it is seen that by having such a con- 
dition, two angles would result with the 
same offset in opposite ends. This, as be- 
fore stated, is a valuable feature in any 
die because it saves making a right- and 
left-hand casting and also saves half the 
number of operations necessary in most 
other methods. 








Measuring 


The accompanying sketch illustrates a 
method of accurately measuring involute 
spur gears which I have found very use- 
ful. I presume that this same method 
may have been worked out by someone 
else previously, but I have not known of 
it being used. 

I was led to work out this method ow- 
ing to the difficulty found in inspecting 
gears for our high-speed automobile mo- 
tors. Gears which were cut by outside 
firms and which would run with each 
other in sets, at correct center distances, 
with a proper amount of backlash, would 
not run correctly with gears which we cut 
Ourselves, although our gears would run 
on correct centers with each other. We 
found that the main trouble seemed to 
be in getting the first or master gear cut 
to the correct depth, so that when the 
next gear of the set was cut to run with 
this on an accurate test plate the 
backlash would be divided evenly be- 
tween the two gears; that is, each 
amount 


gear would be cut the same 
deeper than standard. 

By the method shown the. desired 
amount of backlash is taken account of 
and gears which measure correctly by 
this method may be placed on plugs at 
the correct center distance, and by test- 
ing between the teeth in mesh with a 
thickness gage or “feeler” they will be 
found to have the exact amount of back- 
lash desired. 


This method is much more accurate 
than using a tooth caliper owing to the 
difficulty of holding the tooth caliper ex- 
actly in place on the tooth, also as a 
small variation in the width of the space 
between the teeth produces a much larger 
variation in the reading of the microm- 


Spur Gears 


By R. C. Thompson 








A method of measuring 
the pitch diameter by means 
of rollers place d between the 
teeth instead of depending 
upon the outside diameter. 




















ose 


eter over the rods the error in cutting 
shown multiplied. 

After finding the proper diameter of 
the rods D to be used, and the value of 
Rk’ from the formula, the measurement is 
taken over the two rods with a pair of 
outside micrometer calipers. The correct 
reading for the calipers is the pitch diam- 
eter of the gear plus 2R’. 

If the gear to be measured has an un- 
even number of teeth it is necessary to 
know the exact outside diameter of the 
blank before cutting and the measure- 
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Accurately 


ment is taken over the top of a rod in a 
space and the top of the tooth exact}; 
opposite; the correct reading for the mi 
crometers in this case being one-half the 
pitch diameter of the gear plus R’, plus 
one-half the diameter of the blank. 

The formula holds good for involute 
gears of any angle of pressure. For con 
tinuous use the rods should be hardened 
and ground to size, and then magnetized 
so as to cause them to cling to the gear 
making; it is much easier to measure 
over them. 

The diameter of the rods should be fig- 
ured to the fourth decimal place and the 
rods held within 0.0001 of size for ac- 
curate work. 

In solving the formula it is desirable to 
use a table of natural functions givin 
the values to the fifth decimal place, e: 
pecially on large gears of fine pitch 
the smaller the angle B the greater t 
error arising from the use of an inacci 
rate table. 


Let 
R Radius of pitch circle. 
N Number of teeth in gear. 
A Angle of pressure. 
1 Desired backlash 
4 
s Ooo 
/ 
\ 


D Diameter of rod to use. 
R Distance from top of rod to pitc 


circle. 
Thus 
R san. BY) +L 
1 2 ( — —— ) 
cos. A + B 
(Rsin. BY) +L 
p Vv sin ) + [(R stn. B) +1 


Cos. A+R 
[tfan. A + 2] —R(1—cos. B 
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Molding 


In the molding of such a casting as is 
shown in the accompanying illustrations, 
there are many points of interest, not 
only to the foundry man, or molder, 
whether a learner or experienced, but 
also to all that are interested in the pro- 
duction or handling of castings. Especi- 
ally is this so when it is made of a high- 
grade cast steel, owing to the increased 
difficulty in controlling the metal. 

The extreme amount and rapidity of 
contraction is liable to cause strains, and 
cause the metal to crack or part company 
altogether if the strain be too great. Tak- 
ing into consideration the design and 
metal distribution of the casting as 
shown, a problem is presented in foundry 
practice that calls for skill and intelli- 
gence on the part of the molder. How 
the casting was successfully made, under 
the direction of foundry superintendent 
Hoover, of the Cleveland Steel Casting 
Company, is shown in the story that fol- 
lows. 

As it is to be expected that many ma- 
chinists will see this article, and rightly 
make it a subject of criticism it may not 
be out of place to add a few words on 
that subject. While it is true that the 
molder is not required to work to any 
microscopic measurements, this being 
impossible with the material with which 
he has to work, still there is much in 
the trade that calls for skill. 


MOLDING A FLAT PLATE 


Take for instance the making of a 


Bolt Heads & Gaggers in Cope 
Rods ete. in Cores are omitted. 
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Bulldozer Frame 


By Jabez Nall 








Problems solved by the 
molder in making this cast 
ing in the floor. Prepar- 
ing the mold pit and bed 


with holding down bolts, 
vents, gates, risers, etc. 


Bedding the pattern, ram- 
ming itup, making the part- 
ings and locating the gates. 
Cope made in two parts, 
butted together; reinforcing 
and locating it. Methods 
employed in making, locat- 
ing and fitting the cores. 
How strains are prevented 
and contraction controlled. 




















common, flat, plate casting. This seems 
a very simple proposition and one that 
calls for little skill or thought; yet there 
are many things to be considered by the 
molder. A thick plate requires different 
ramming from a thin one. If thin and of 
large area the metal must be gotten over 
the surface quick enough to not set up 
strains; be homogeneous and solid, and 
not show seams as the metal rolls to- 
gether. Warping or distortion must also 
be prevented; a thick plate acting differ- 


Section of Cross Beams | [| ] , Ty, 


3 of these used-——_| 
and 


ently from a thin one. Whether this shall 
be attained by different gating, camber- 
ing the mold, different stripping while 
cooling, weighting the casting while cool- 
ing, or some other means are problems 
for the molder to solve. 

This leaves out of the question all such 
matters as venting; the best kind and ar- 
rangement of gates and flow off; the 
handling and clamping of the flask, and 
if large the weighting of the flask; the 
placing of these, and the amount re- 
quired; to say nothing of the mixing of 
the metal and the temperature at which 
it shall be poured to get the best results 
for the job in hand. 


MOLDING SKILL 


These and other considerations show 
that it requires considerable skill to build 
a mold structure in sand, for making such 
a casting as forms the subject of this ar- 
ticle. It must be strong enough to with- 
stand the pressure of the metal and re- 
tain its shape, yet porous enough to emit 
the gases freely, and at the same time 
sufficiently yielding to not unduly resist 
the pressure of the contraction of the 
metal, and thus cause strains or cracks 
to appear in the casting. The reader who 
cares to figure out strains and 
pressures will find them enormous, 


these 


PREPARING BED 


In molding the frame casting under 
consideration, or in fact any large cast 
ing, there is much preparatory work to 
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The first thing required is a 
course, must 
contain the 


be done. 
molding pit; this, of 
be sufficiently large’ to 
job, and is usually of a semi-permanent 
nature. The plates to which are attached 
the holding-down bolts are sometimes 
square or circular and 30 to 36 inches in 
size, or they may be long enough to pass 
through the bed from side to side. Fig. 
1 represents a cross-section of the mold 
and the plates as shown, are of the in- 
dividual type. When the plates are made 
in one piece crossing from side to side, 
with a bolt at each end, they usually get 
bioken in the center by frequent use. 
With these plates firmly bedded in the 
sand, a bed of coke cinders 6 to 8 inches 
thick is made above them, and _ this 
vented. The cinder bed and vent pipe 
forms a safe and quick passage for the 
gases, from the mold to a point, or points, 
above the surface of the floor, and be- 
yond the limits of the mold. One of 
these pipes may be seen at A, Fig. 4. 
Above these cinders there is usually a 
thin layer of straw, which to some ex- 
tent prevents the cinder bed from clog- 
ging with sand, while ramming about 6 
inches of sand on top. This must be 
rammed firmly and vented freely. This 





THE MOoLpD READY FOR THE CORES 


concludes the preliminary work and the 
molder is ready for the pattern. 


BEDDING PATTERN 


In this case both extremities of the 
pattern were so much deeper than the 
center, that the pattern was first set up 
in the molding pit so the proper hight of 
bed could be measured, or staked, in or- 
der to bring the top of the flange on a 
level with the foundry floor. See Figs. 
1 and 2. This done the pattern was re- 
moved and boards were set and braced 
at each end, and to the proper hight and 
angle. 

The center bed, upon which the pattern 
is to rest and which would be inacces- 
sible with the pattern in place, was then 
rammed solid. The body of this was or- 
dinary heap sand with a layer of spe- 
cially mixed facing sand on top. The 
sand at this point was now so high above 
the main cinder bed, that it was neces- 
sary to build in a secondary cinder bed, 
as shown in Fig. 1, in order to 
properly vent this part of the 
mold. The ends of this sand were 
strengthened by laying in short rods. The 
ends of the mold being rammed to the 
approximate hight, the pattern was re- 














Fic. 3. THE CORES IN BOTH ENDS OF THE MOLD IN POSITION 


turned to place, and bedded, by pounding 
down with a sledge. 

The pattern was tested by spirit level 
and again lifted off to examine the im- 
pression. This was corrected and the 
pattern again returned to place. Then 
comes the undesirable job of tucking the 
sand under the rest of the pattern. The 
patternmaker should keep in mind the in- 
convenient posture that the meolder is 
compelled to assume when doing this part 
of the work, and construct the underside 
of the pattern as simple as possible. 

The pattern being properly bedded and 
the loose parts, pieces or core prints, that 
belong on one side, doweled in their 
respective positions, the sand was 
rammed to the top of the pattern on this 
side. It was faced about 1'4 inches 
thick with mixed facing sand, backed up 
with heap sand. This was strengthened 
by rods, especially so at any overhang- 
ing sand, as shown in Fig. 1. 


GATING 


Another thing that deserves special 
mention is the arrangement for pouring 
the casting. These were built into the 
rear wall of the mold, as seen in Fig. 2 
The upright runner is shown covered by 

















Fic. 4. SETTING THI 





Last Two Cores 


Fic. 5. 





THE CASTING AS It LEFT THE MOLD 
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1 plate at J, while the gates proper or 
nlets where the metal enters the mold 
ire at X. Connecting these is a channel 
ormed by cores and covered by a slab 
ore. It is further strengthened by a plate 

r plates, laid on top. 

After the mold is assembled, this run- 
ier is carried to a hight equal to or above 
1e required feeding head. The position 
f these gates on the casting are shown 
it B, Fig. 5. Before placing the cope, 
1e position of the feeding heads must be 
ocated. For this purpose, if no other, 
the lines of the metal should be clearly 
shown on the cope side of the pattern. 
In this case, it was necessary for some 
metal to be added to the corner of the 
ribs in cores E and F, and at the side 
walls of the casting fin core J, to give 
sufficient metal to prevent “freezing” be- 
fore the head gets in its work. These 
additions may be noted in Fig. 4. In 
Fig. 5 is shown the number and location 
of these heads, which have been partly 
cut off by melting with the electric weld- 
ing apparatus. The one at A was entirely 
removed. The three in the front are 10 
inches in diameter, and the four in the 
back are 12 inches. This pressure ought 
to, and did result in a good, solid casting. 


THE COPE 


For conveniece in handling and drying 
the cope, as well as economy of floor 
space, the cope was made in two parts, 
that were butted together at about the 
center of the mold. The ramming of the 
cope complete, it was removed and fin- 
ished. The body of the pattern was then 
withdrawn and the loose parts drawn into 
the space left by the removal of the 
body of pattern. The whole mold was 
then gone over and finished; the sand at 
all metal surfaces being further rein- 
forced by nails, about two inches apart. 

More patching is required if the pat- 
tern be rough or the varnish be unsatis- 
factory, as the heat or moisture, during 
the several days it is in the sand, will 
the sand to adhere to it, more than 
with good work or the 


is compatible 
molder’s temper. 

[he finished mold is then given a coat 
of wash and dried by natural gas; spe- 


c pipe burners being used and the 
mold covered with sheet iron. 
Core WorK 


the preparation of the cores, there 


necds be little special mention, as the 
Changes in the boxes, etc., have been 
notcd in the preceding article. The 
amount of rods, etc., that go into the 
bul ding up of these cores may be in- 


d by a glance at the few cores yet 
lefi in the casting shown in Fig. 5. 
point that may be mentioned at 
time is the necessity for careful work 
e part of the core maker in con- 
ing cores that will approximately 
kee’ the required dimensions. This in- 
clu. s care in mixing and grinding the 
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sand, and also in even ramming. More im- 
portant, however, is the matter of clamp- 
ing and supporting the bottom board of 
the box, to prevent its sagging. In the 
case of large cores, it is not infrequent, 
after the core is rolled over, to see that 
the sand is 's inch or more, higher than 
the sides of the box. This may be due 
to the cause mentioned or to the careless 
handling of the core in the chains, when 
rolling. 

This amount of error may be con- 
sidered small by some core makers, but 
if we multiply this by four cores in a 
line as cores, M, N, O and P in this cast- 
ing, it amounts to inch. 


FITTING CORES 


In the case of the cores mentioned, the 
box was made fully % inch small in 
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the cores, when front cores in Fig. 3 
were in place, 5g of an inch had to be 
cut off the sides of core X to make the 
casting come right. 
Cores 

The mold being dry and the 
ready, the next thing is placing the cores. 
Fig. 2 the side place. 
The round cores for the main shaft bush- 


PLACING 


cores 


shows cores in 


ings are also resting in the prints in 
these side cores as well as two of the 
end babbitt-bearing cores. The name- 
plate core was set when finishing the 
mold. The round cores for the main 
shaft are set in a print at the side of 


the mold and the other end is held down 
by cores D, E, F and A. This round 
core, for both convenience and economy, 
was made in two pieces as shown, 




















Fic. 6. THE 


depth; the patternmaker estimating that 
the core would probably sag in this di- 


rection when drying. This allowance 
should be sufficient, but the result showed 
that the cores totaled inch too much. 


This inch had to be dug off the blank 
side of the center core N, where it abuts 
core T, in order to get the required metal 
thickness, hence the rough line as seen 
at X, Fig. 4. 

The front cores shown in Fig. 3 were 
made from the one box, but in this case 
the core is rammed up in the opposite 
position to cores M and N, Fig. 1. This 
box was made with an allowance, when 
spaced off on the print, of 3/16 inch, Lut 
when placed in position, the cores showed 
that this allowance should have been at 
least 1/16 inch more, making ' inch on 
the width of each core. Between the 
swelling of the mold and the swelling of 
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CASTING READY TO SHIP 

Cores for the oil pockets and second- 
ary shaft are but cannot be 
In Fig. 3 is further progress in 
coring up. In DD, &, F 
and A were set in the order named, also 
the side and this completed this 
end of the mold. The for 
supporting and also venting core 7 is bet- 
ter shown to the Fig. 2. 

In the foreground of Fig. 3 is 
the line of cores before mentioned; they 
being set from each end. The cores that 
have been added, but not visible, are the 
cores for the T-slots, the cores for tool 
clearances at the and also for the 
square head for the adjusting screws. 

It was intended to core four 134-inch 
holes in addition to and connected with 
the square-head cores. On the advice of 
the foundrvman, however, it was decided 
to leave these out and drill the holes as 


set seen. 
shown 
this view cores 
cores, 
arrangement 


right of 
shown 


toes, 
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the amount of metal surrounding the 
cores would make it impossible to insure 
a clean hole. 

In Fig. 4 is shown the coring of the 
mold nearing completion, the only ones 
not in place being the two _ small 
cores for the treadle shaft, and core L. 
Core U is hanging from the crane ready 
to be lowered into position. 

With the placed, all that re- 
mained to do was to place the cope, 
clamp it down, build up the heads, and 
arrange the runners and flow off. 


cores 
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The principal difficulty with a casting 
of this character is the control of the 
contraction and the prevention of the 
strains that cause the casting to 
crack. 

This is done, in part, by the ramming 
and composition of the sand mixture. 
All corners and weak spots are taken 
care of by “stitching.” These are small 
notches cut in the corners of the cores 
and at the corners of the mold as seen 
at Y, Fig. 2. They form light corner ribs 
on the casting that set quickly and tend 
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to bind the corners, when the contrac- 
tion of the two side plates would other- 
wise pull them apart at the point where 
the metal was thickest. 

To further reinforce these corners, as 
well as the long ribs, 34-inch rod, hooked 
over 10 or 12 inches at the ends, was 
set in the mold as indicated in Fig. 1. 
That these methods combined proved suc- 
cessful is shown in Fig. 6, which is the 
finished casting. The shipping weight 
approximated 28,000 pounds. 








Tools for 


The accompanying sketches, Figs. 1 to 
5, show the dies used for producing the 
metal cover shown in Fig. 3. The usual 
practice in making pieces of this kind 
seems to be to use compound blanking 
and forming dies, blanking and forming 
the piece in one die at one operation, 
then trimming and piercing at a second 
operation in a trimming die. This neces- 
sitates the handling of the piece after the 
first operation, to place it in the trim- 
ming die, which is slow and also brings 
the press operator’s hands under the dies. 

3y using the dies as herewith shown, 

















Pressing Steel Covers 


By W. F. Hoffman* 








In the making of steel terminal 
covers the usual method is to use 
compound blanking and jorming 
dies for the first operation and 
then trimming and ptercing. 
The method here described is thi 


reverse, is more rapid and elim- 
inates danger to the operator's 
hands. 




















for the piercing punches CC; D, the 
compound blanking punch and piercing 
die; and E the stripper. The formed strip 
is placed in the pad B at X, and the press 
is then operated. The metal is 1/32 inch 
in thickness, so very little movement is 
required for the piercing and blanking 
operations, both of which are done simul- 
taneously. 

The piercing punches CC are set into 
mild-steel plugs and are easily replaced. 
The supporting pad and stripper rests on 
studs and they in turn on a rubber but- 
fer. Fig. 5 shows an end view of the 
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PRESS TOOLS FOR MAKING STEEL TERMINAL COVERS 


the method of making these pieces is the 
reverse of the one just described. This 
method forming the piece 
first in the shown at A, 


consists in 
strip as 


Fig. 1, that is forming or making 
the lepressions the entire length 
of the strip and then for the sec- 
ond operation piercing the small holes 


and blanking the finished cover out of the 
strip. In Fig. 1 is seen the forming die. 
simple in construction, 
there being no tension pad required as 


which is very 


the cover is but inch deep. At B 
is shown the die proper, at C the punch, 
at D the guide pins for the strip, and 
at E the stop for locating the strip. Fig. 
2 represents the end view of the punch 
and die. 

In Fig. 4 is illustrated the compound 
piercing and blanking die and punch. 
The construction of this die will be read- 
ily understood; a brief explanation will, 
however, be given. A is the blanking 
die; B the supporting pad and stripper 


punch and die. These tools are ea 
operated and their upkeep is reduced 
minimum. 








The utility of concrete for barge ¢ 
struction will soon have practical te 
The first of the three concrete barges 
use in Panama Canal work was rece 
launched, and some are very sanguin 
their expectations as to how the bar 
will behave in actual work. These bar 
will draw 334 feet. 
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Flangeless Shoes and Wedges 






























































The illustrations, Figs. 1 and 2, show } les k | the new method of using flangeless shoe 
vhat are termed hot flangeless By C 1aPes Mar c and wedges. n connection wish to sai 
shoes and wedges. The prints show the that our wedges for Atlantic type engine 
shoe and wedge and side plates in position Flanges on locomotive driving cost us 53.07, flangeless wedge costs 51; 
n frames, also giving details of its con- box shoes and wedges are in man} standard shoe costs 52.34: flangeless sh« 
truction. The plates you will note are instances a source oj trouble, costs $1.50. This makes a saving of 
iveted to frame jaws by %-inch hot ojten cracking ind breaking S3.91 on one shoe and wedge or $15.64 
ivets, are cold-rolled machine steel and oe oe aa hemmed on shoes and wedges for four-wheeled 
1e only labor required on them is to cut iy iach Oe = engine. As there are no flanges to crack 
» length drill holes and rivet to jaws. read) adjustment, — aus ong and break on these shoes and wedges, 
Vhen they become sufficiently worn by chining operations less trouble they will last for years, by applying lin- 
ction of driving box, duplicate plates some and more economical. ers on them to take up wear on boxes. 
in be applied at small cost. The wedges The cold-rolled steel plates that are 
ire simply flat pieces of cast iron and —. 
can be machined for one-eighth the cost = es: 

present flanged wedge. The shoes are 
lade from machine steel and only re- ©} 3-—————_ , ij >I 
guire machining on one side. The ad- |} "ae os aeons tel hye 7 IL, o 
vantages of this device are as follows: ~ 
No flanges on shoes or wedges to crack a, u J 
or break; wedges can be readily adjusted re) Oo 
because there are no flanges to stick to Seed hess Save f y 
sides of frame jaws; shoes can be made oe "= ) 1h © 
from bar machine steel and will only re- — H Side 
quire cutting off to length; wedges can “ Beat hay , 
be machined for one-eighth the labor a v ' _er eee 
cost, as planer bed can be filled with ~“—"™ fy | ™ = 
them as the work is straight planing, no pt l 
flanges to contend with; this method i f ete ss te dati cice tn Gk ete niin 
gives 1'4 inches more bearing to shoes | a tm Mac 
ind wedges on jaw faces, which is quite . 
an advantage. Fic. 3. JiG FoR LOCOMOTIVE FLANGELESS SHOES AND WEDGES 


- 


| riveted to frame jaws cost for labor and 
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=D ey material on four-wheeled engine, 53.75. 
I 1 Rivets es 
_ % Iron or Mach, It now takes us five hours to line down 
Stee tivet Turned 
7 i , one standard flanged wedge, at labor cost 
>} | . y of $2.80. It takes one hour to line down 
i the flangeless wedge, at labor expense of 


56 cents, saving of 52.24 in lining down 
ene wedge. This saving is caused by 
| simply having to remove the wedge bolts, 
when wedge can be taken out; no taking 





























4 MY down of binder bolts and other parts. 
met ee Maat hte ——-+~ - — 
Peng at 0 M Steel This engraving shows part of flange re- 


moved on inside of box at wedge side, 
and allows the wedge to be taken down 
and liner put on, by simply removing the 
wedge bolts. No taking down of binder or 





dismantling any other part of engine. 

















: - ~ This wedge can be lined down in one 
a, * i 0 hour where it now takes five hours to 
' line down the flanged wedge. As there is 
‘)\ Lt ~ stub Face of Ben no wear or work on inside flanges of 
: } driving boxes, the removal of this flange 
= does not weaken the box In any par- 
ticular. 

~ a oT ae i A CHEAP DRILL JIG 
neal iT F Position of Wedge g ved Fig. 3 shows the original shoe con- 
a JJ verted into drill jig by simply locating 
TT - hardened steel bushings in flanges of 
Fic. 1. LOCOMOTIVE FLANGELESS SHOES AND WEDGES shoe. This one jig is used in drill press 
Fic. 2. DriviING Box USED WITH FLANGELESS SHOES AND WEDGES to drill four side plates at one time, and 


after plates are drilled, the same jig is 
lis style of shoes and wedge is past ing applied to all new power being built placed on frame jaw and rivet holes 
xperimental s*ige as it has been in on Atlantic, Pacific and consolidation drilled from each side through frame 
on the Chicago & North Western power. jaws. It also shows drill jig held in 
vay since May, 1907, and is now be- The cuts and explanation fully cover place ready to drill holes through frame. 
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Putting 


Before entering into the subject of 
carbon, it will be well to understand what 
is meant by a chemical change. When 
two elements unite, they form a com- 
pound whose chemical and physical prop- 
erties are entirely different from either 
of the constituents that enter therein. 
This is a difficult statement to compre- 
hend without some examples. 

It will be well, therefore, to start with 
the equation 3Fe -+- C 2200 degrees 
F, Fe,C. In this chemical equation 
we have two elements, namely, iron and 
carbon. They do not unite under ordin- 
ary conditions, but when we modify them 
by increasing the temperature to 2200 de- 
grees Fahrenheit they do unite; this being 
a favorable condition for the union of 
these two elements and they then form the 
compound Fe;C, which is known as ce- 
mentite, in the metallography of iron and 
stec!. This cementite is entirely differ- 
ert in both its physical and chemical 
nroperties from either the iron or the 
carbon of which it is composed. 


CHEMICAL CHANGES 


/s a second example, take the equa- 
tion OH O. platinum 2H:O 
platinum. This is one of the most delicate 
reactions known to chemistry and in it 
hydrogen and oxygen are united by plati- 
num to form water. When two volumes 
of hydrogen and one volume of oxygen 
are mixed together under a bell jar and 
a piece of cold platinum is immersed 
therein, there is immediately formed over 
the surface of the inside of the bell jar, 
a deposit of moisture. This means that 
the hydrogen and the oxygen have been 
chemically united, while the platinum un- 
dergoes absolutely no change. It is act- 
ing by its presence alone, which is called 
catalytic action. 

For a third example, take charcoal, 
which is nearly pure carbon and under 
ordinary conditions is stable. When sub- 
mitted to the chemical change repre- 
sented by the following equation: C 
O, + 1100 degrees F. CO.:. Thus, 
raising the temperature to 1100 degrees 
causes a chemical change to take place 
and the charcoal is turned to carbon diox- 
ide, or a solid to a gas. 


CHEMICAL CONDITIONS 


In these three examples the elements 
all have characteristic properties that are 
entirely different from the compounds 
they form. In the first, two solids are 
united by means of heat to form a third 
solid; in the second, two gases are united 
to form a liquid, water; and in the third, 
a solid is converted into a gas. All three 
show how important it is to have the 


proper conditions in order to make the 
*Metallurgical Crescent Steel 


engineer, 
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arbon 


By Philo Kemery * ° 








The various methods of 
adding carbon to sieel in 
order to obtain the different 
grades jor varying conditions 
oj} work to be perjormed. 

Ljjects of carbon during 
the hardening and anneal- 
lig proces se y. 




















desired change. Conditions are every- 
thing to the chemist and metallurgist, as 
well as to the practical mechanic, who 
has to handle the metals and treat them 
in various ways. Certain definite tem- 
perature conditions favor certain reac- 
tions, while higher temperatures cause 
disassociation. 
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into Steel 


make a 1.0 per cent. carbon steel in a 


crucible pot, we weigh out 15 ounces of 


charcoal and 100 pounds of muck iron. 
The pot is then covered and sealed to 
prevent the air from attacking it, after 
which it is placed in a furnace and the 
charge melted down. Assuming that 
muck iron contains 0.1 per cent. of car- 
bon, when this charge is melted the iron 
absorbs all the carbon from the char- 
coal and when cast into an ingot, this 
ingot, when analyzed, will show about 
1.0 per cent. of carbon. Usually the 
muck iron runs higher than 0.1 per cent 
in carbon and the amount of charcoal! 
has to be increased or diminished, ac- 
cording to the carbon contents of the 
muck iron. 
OreN HEARTH PROCESS OF ADDING 
CARBON 


‘4 the open-hearth process, the car- 
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THERMAL EFFECTS AND MODE OF EXISTENCE OF CARBON IN STEEL 


Carbon unites with chemically pure 
iron in all proportions up to 4'. per cent. 
Manganese increases the capacity of Fe 
for carbon so that when steel contains 
a high percentage of manganese, its car- 
bon content may be raised to 7 or 8 per 
cent. The desired percentage of carbon 
in steel is obtained in various ways. 


CRUCIBLE Process OF ADDING CARBON 


In the crucible process, if we wish to 


bon goes in the furnace as a constituent 
of the pig iron which contains from 
to 4 per cent. of carbon. Here the cha 
usually consists of 50 per cent. pig 1 
and 50 per cent. scrap. These e 
melted down together and the ch 
boiled until the carbon, which oxid 
out, has been reduced to the proper | 
centage. When the bath is melted, a 
is taken to obtain the carbon cont 
at the time of melting; 30 or 40 mini 
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later another test is taken to see how 
fast the carbon is being reduced, and 
every 30 or 40 minutes thereafter other 
tests are taken to find the carbon con- 
tent and determine when it has been re- 
duced to a little below the desired per- 
centage. When this point is reached, the 
ferro alloys, such as ferromanganese, fer- 
rosilicon, etc., are added and these raise 
the carbon from 6 to 8 points. 

After this, the heat is immediately cast 
into ingots and should contain the desired 
carbon percentage. In the open-hearth 
process it is better to catch the carbon 
where it is wanted as it is burned down 
and out rather than attempt to build it 
up. If a 1.0-per cent. carbon steel is de- 
sired and the bath only shows 0.7 per 
cent. it is almost useless to try to build 
the carbon up to the desired 1.0 per cent. 


BESSEMER PROCESS OF OBTAINING CARBON 
CONTENT 


In the Bessemer process the molten 
metal is run into the converter, which 
usually holds about 12 tons, and blasts 
of air, that blow directly up through the 
metal, are blown into the bottom of the 
furnace. This blast of air raises the 
temperature of the bath and oxidizes out 
all of the silicon and manganese and 
nearly all of the carbon in from 6 to 8 
minutes. The operator watches the flame 
that leaves the converter and by this he 
can tell when the carbon is down to 
point 70, point 60, point 50, point 40, or 
any percentage desired. The blast is 
then stopped and the metal cast into in- 
gots. In the bessemer process the car- 
bon can also be almost entirely oxidized 
out, and the bath recarburized to obtain 


, 


the desired percentage of carbon. 
CEMENTATION PROCESS 


The above are known as the melting- 
in processes, but there is another that 
is radically different from these in that 
it puts the carbon into the solid metal. 
This is known as the cementation pro- 
cess. 

One method consists of converting 
muck iron into blister bar. A layer of 
muck or wrought iron containing about 
0.1 per cent. of carbon, is placed into the 
bottom of a specially prepared furnace, 
over this is laid a layer of charcoal and 
then alternate layers of muck iron and 
charcoal until the furnace is filled. Over 
the top of the last layer of charcoal is 
placed a heavy layer of clay to prevent 
the charcoal from burning off. The fur- 
nace is then heated up slowly for a few 
days, and held at a good yellow heat 
for about nine days, at the end of which 
time the iron has absorbed about 1.0 per 
cent. of carbon. The furnace is then 
cooled down and the bars withdrawn. 

This product is known as blister bar 
” converted iron. It is used largely in 
the making of high-grade tool steel, as 
ill that is necessary is to break it up 
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into suitable sizes to go into the pot 
and melt it down with the necessary 
amounts of manganese and silicon, and 
cast into ingots. 


CARBONIZING ARMOR PLATE 


The cementation process is also used 
in the manufacture of armor plate, which 
in its initial state contains about 0.25 
per cent. of carbon, 1.25 chromium, and 
3.5 nickel. In this condition the plate 
is too soft to withstand the impact of 
a shell and more carbon is added to the 
outer surface to harden it. 

Over the top of the plate from 4 to 5 
inches of charcoal is laid and this luted 
down with a heavy coating of clay to 
prevent the charcoal from burning off. 
It is then placed in a furnace and the 
heat turned on. About ten days is con- 
sumed in slowly heating the plate up to 
from 2200 to 2350 degrees Fahrenheit and 
the temperature is held constant at this 
point for another ten days; after which 
it is allowed to cool down slowly for the 
third ten davs. 

It thus requires 30 days to Harveyize 
an armor plate, as this process is called, 
and it is then removed and heated and 
hardened in oil. This makes the Harvey- 
ized surface so intensely hard that no 
tool will cut it, while the center is tough 
enough to make the plate withstand the 
impact from any shot. About 0.9 per cent. 
of carbon hes been added to the Har- 
veyized surface, which it penetrates to a 
depth of from 1 inch to 1 inches. 

The Krupp process of cementing armor 
plate is similar to the Harvey, but in 
place of the charcoal, illuminating gas 
is used. The armor plate is placed in 
a suitable furnace and heated up to a 
good yellow heat and when in that con- 
dition ordinary illuminating gas is run 
over the surface; when the gas comes 
in contact with the hot plate it is de- 
composed into carbon and hydrogen; the 
carbon being deposited in a finely di- 
vided state as soot, which is greedily 
absorbed by the plate, while the hydrogen 
escapes as a gas. The same percentage 
and depth of carbon is obtained by this 
process in about six days. 


CARBONIZING SMALL PIECES 


The cementation, or as it is commonly 
called carbonizing process, is also used 
to add more carbon to an outer shell on 
parts used on various kinds of machines. 
In this process a low-carbon steel is usu- 
ally used; one containing not over 0.15 
per cent. of carbon giving the best re- 
sults. The metal is surrounded by char- 
coal, bone or any other carbonaceous 
material, in an iron box, which is sealed 
up and placed in a furnace and submitted 
to as high a temperature as it will stand. 

Another process has been developed 
along this line, which consists of placing 
the work in a revolving retort in a spe- 
cially designed furnace and forcing into 
the retort carbonaceous gases that cause 
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the steel to absorb the desired amount 
of carbon. This does away with the ne- 
cessity of packing the metals. 

In both of these processes the time 
consumed is governed by the depth of 
carbon desired in the metal, and as the 
pieces are small, the time is measured by 
hours instead of days. The steel can af- 
terward be heat treated at any tempera- 
ture desired. 


FLOWING OF CARBON 


Therefore, in general, it does not mat- 
ter what the carbonaceous material is, if 
it is placed in contact with soft iron or 
mild steel and heated the carbon will 
flow from the carbonaceous material into 
the iron, as it always flows from the high 
to the low point. In fact, two pieces of 
steel or iron, one containing 0.1 per cent. 
carbon and the other containing 2.4 per 
cent., if placed face to face and heated 
up, will have the carbon flowing from 
the high to the low until equilibrium is 
established. In this case the equilibrium 
will be established when each piece has 
1.25 per cent. of carbon. In its action it 
is very similar to the difference in poten- 
tial of an electric current that causes 
ir to flow from a highly charged body 
to a lower. 


MopeE OF EXISTENCE IN STEEL 


Having the carbon in the steel, the next 
point to consider is how does it exist 
there. The following is a list of the terms 
used in the metallography of iron and 
steel and their definitions. 

Ferrite—Carbonless iron. (Fe). 

Graphite—The carbon that does not 
combine with the iron. 

Cementite—Three atoms of iron com- 
bined with one atom of carbon. (Fe,C). 


Pearlite—Alternate layers of ferrite 
and cementite. 
Austenite—A solid solution of carbon. 


Martensite, trootsite and  sorbite— 
Transition forms that we will not con- 
sider. 

Ferrite is carbonless iron and is high- 
ly magnetic and of low tensile strength. 
It is found in muck iron, all structural 
steels, soft steel, and especially in all 
steels in the annealed condition. If steel 
is annealed dead soft the ferrite exists 
there as pure carbonless iron. 

Cementite is a definite compound of 
carbon and is found in all steels in the 
annealed condition. If annealed dead 
soft, the cementite is present as almost 
pure Fe.C, and it is intensely hard. This 
is brought out when an annealed piece 
of steel is polished for microscopical ex- 
amination. The ferrite, which is extreme- 
ly soft, will polish away, leaving the 
cementite appreciably projected. If the 
metal is rubbed on a piece of glass when 
in that condition it will easily scratch the 
glass. 

When graphite occurs in steel it is 
practically an error and usually develops 
during its working through the mill. When 
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steel contains 0.9 per cent. of carbon or 


ess, it is almost impossible to develop 


graphitic carbon. 
that contains about 6 times as much pure 


This is a eutectic steel 


iron by weight as the weight of cementite. 
This large excess of ferrite makes it al- 
most impossible to abuse the steel enough 
to drive the carbon from the combined 
to the graphitic state, and this grows 
more difficult as the carbon lowers in per- 
centage. Above a content of 0.9 per cent. 
of carbon, steel has to be handled very 
carefully or it will develop graphitic car- 
bon by cold working or prolonged and 
repeated annealing. 

Pearlite is nothing more nor less than 
the definition given. That is, alternate 
iayers of ferrite and cementite when steel 
is in the annealed condition. 

Austenite is a solid solution of carbon. 
It is found only in those steels that are 
in the hardened condition. Therefore, 
ihe carbon is in a state of solid solution 
in the hardened condition of steel. This 
condition being similar to that of salt or 
sugar when dissolved in water. Glass is 
another typical example of the solid solu- 
lime, soda, and the 
Those are 


tion, the quartz, 
like, all being in combination. 
all opaque substances, but when they 
enter into the solid solution by fusing 
them together, they form a transparent 
mass and one of the materials can be 
distinguished from another. 


THERMAL EFFECTS OF CARBON 


The next step is to examine the ther- 
mal effects of carbon in steel during the 
processes of hardening and annealing. 
In this we will start with an annealed 
bar of steel and refer to the accompany- 
ing chart. 

When we start to heat up this annealed 
bar of steel from the atmospheric tem- 
perature which is designated zero on the 
left-hand side of the chart, the tempera- 
ture rises uniformly until it reaches 
about 1300 degrees Fahrenheit. Here the 
temperature ceases to rise further until 
certain internal conditions are satisfied. 
This point is represented graphically by 
the horizontal line and is known as Acl, 
it being the first point of retardation in 
the hardening process of steel. This is 
called the first recalescent point. 

When internal conditions are 
satisfied the temperature again rises uni- 
formly until it reaches about 1400 degrees 
Fahrenheit, where it again rests as in- 
dicated by the second horizontal line. 
This second recalescent point or point of 
retardation is known as Ac2. 

After the internal conditions are again 
satisfied. the temperature rises uniform- 
ly to about 1550 degrees Fahrenheit, 
which is the third and last point of re- 
tardation or Ac3. Here, if the heat of 
the steel is abstracted quickly, we catch 
the carbon in a solid state of solution 
or the austenite condition. The steel 
will then be very hard and of great ten- 
sile strength. When we started at zero 


these 
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the steel consisted of ferrite and cement- 
ite, but now it is practically all austen- 
ite. 

During this heating-up process the fer- 
rite has dissolved the cementite with a 
consequent absorption of heat, the same 
as salt takes up the heat of water when 
dissolved therein. In other words, the 
cementite has disseminated itself uni- 
formly throughout the ferrite; a condi- 
tion that is only possible above Ac2. The 
carbon at or above this point exists no 
longer as cementite but as austenite. 


DECALESCENT POINTS 


If, instead of abstracting the heat 
quickly after heating the bar up to Ac3, 
we had allowed it to cool slowly, as in an- 
nealing, a slightly different phenomenon 
takes place. The temperature of the bar 
will fall uniformly until it reaches about 
1500 degrees Fahrenheit, which, for the 
falling temperature has been designated 
Ar3. At this point, instead of the tem- 
perature falling further, or remaining sta- 
tionary, it actually rises a few degrees 
as is indicated by the upturn in the line. 
The internal changes taking place here 
are the direct opposite of those at Ac 
and when completed, the temperature 
falls again uniformly to about 1350 de- 
grees Fahrenheit, or Ar2. Here another 
transformation in the metal takes place 
and the temperature lowers again uni- 
formly to about 1250 degrees Fahrenheit, 
or Ar3, where the last change takes place 
before it cools down to the atmospheric 
temperature marked zero. At zero it con- 
sists again of pure ferrite and cementite. 
These points are called the decalescent 
points, which, like recalescent, means to 
reglow. 


IRON AND CARBON IN SOLUTION 


While there is some difference of opin- 
ion on this point, what in all prob- 
ability does take place is that in heat- 
ing the bar up to Acl, all the carbon is 
in the form of Fe.C, but at this point 
a partial decomposition takes place by 
the absorption of heat that results in the 
dropping of one atom of iron. This causes 
the rising temperature of the bar to rest 
until the chemical changes are completed, 
as it is a well known fact in chemistry 
that, when compounds are decomposed 
or disassociated, it is at the expense of 
heat; or in other words, heat is absorbed. 
The metal is then in the form Fe.C. 

As an example of this, let us refer 
to equation number 2. When the hydro- 
gen is here burned to water it evolves 
34,000 heat units per unit of hydrogen, 
and if the water were again decomposed, 
it would absorb the 34,000 heat units 
evolved as well as enough more to make 
up for the loss in heat that always takes 
place in such operations. 

When the chemical changes at Ac! are 
completed, the temperature rises uniform- 
ly to Ac2, where Fe.C drops another atom 
of iron and becomes FeC with the corre- 
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sponding absorption of heat. After this, 
the temperature rises again to Ac3, where 
the carbon becomes entirely disassociated 
from the iron and is in a state of solid 
solution, in which it will remain if 
quenched at this point. 


SEPARATION OF CARBON 


If the bar be allowed to cool slowly 
instead of being quenched, when Ar3 is 
reached the carbon comes out of solution 
in the iron and forms FeC, with an evo- 
lution of heat. This is similar to the 
chemical union of the two elements 
shown in equation two; with a corre- 
sponding evolution of heat. 

When the chemical reactions are com- 
plete at Ar3, the temperature falls to Ar2 
where the following reaction takes place. 
Fe + FeC Fe.C. The heat evolved 
from this chemical union accounts for 
the reglowing at this decalescent point 
as well as the others, and also the recal- 
escent points. 

When the separation is completed at 
Ar2 the temperature uniformly lowers to 
Arl, and here we have the following re- 
action: Fe Fe:C Fe.C. This is the 
last reglowing point in the cooling down 
or annealing of the bar. 


ALLOTROPIC FORMS 


Again the allotropic forms of iron must 
be taken into account at these critical 
points. There are good reasons to be- 
lieve that iron can exist and does exist 
in three different conditions as allotropic 
forms. Some believe that the entire ther- 
mal phenomena at the critical points are 
entirely accounted for by the transfor- 
mation of one of these into the other. 

The three allotropic forms of iron are: 
alpha (a), beta (f) and gamma (y). 
The alpha form is that below Ar2. 
Here the iron in the steel is  verv 
soft, highly magnetic and of low 
tensile strength. The iron in the steel 
between Ar2 and Ar3 takes the beta form 
in which it is nonmagnetic and very 
hard; in fact, it is so hard that some 
metallurgists have thought that the hard- 
ness of steel is due more to the beta 
iron than to the carbon. Above Ar3 the 
iron has been named gamma iron. It is 
nonmagnetic and is not so hard as beta 
iron, but harder than alpha. 

The reasons for believing that the allo- 
tropic conditions of iron exist are: 
Below Ar2 iron is not a solvent for ce- 
mentite, each separating from the other 
as in the annealed condition of steel; be- 
low Ar2 the iron is highly magnetic, while 
above it is nonmagnetic; steel is harder 
between Ar2 and Ar3 than either above 
or below it. 

Whether the thermal phenomena at the 
critical points are due to chemical react- 
ing, or to transformation in the iron, or 
to both, is difficult to say. That the crit- 
ical points do exist there is no doubt, but 
the real cause of these may require fur- 
ther investigation. 
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Machining Large Boring 


Turning the annular track for the table, 
nd boring the taper hole for the adjust- 
ble spindle bush of large boring-mill 
rames, is comparatively a simple opera- 
on when machinery large enough to 
andle this class of work is available, but 
vhen a frame hes to be machined which 
s too large to swing in any boring mill 

the shop, the job presents complica- 
ons that are most interesting to the man 
ho has been up against work of this na- 
ire. We handled a job of this kind in 
he following manner: 


THE METHOD OF DRIVING THE TOOL 


A Niles type floor boring machine 
seemed to be the only tool with an un- 
mited capacity for turning such large 
diameters, but the question of getting the 
cutting speed slow enough had to be over- 
ome, which was done by using the large 
vcar ring and pinion illustrated in Fig. 1, 
the pinion being made to fit the spindle of 
the floor boring machine. This proved to 
be a very convenient drive, as the job 
could be placed in position independent 
of the head of the machine, and when 
ready, the head with the pinion on the 
end of the spindle could be adjusted till 
the pinion meshed properly in the gear. 


THE TOOL HOLDER 


The special toolholder shown in Fig. 4 
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By H. A. Bertram * 








any machine available was 
handled on a floor boring 
machine. 

Interesting tool holde 
and method of driving the 
tool. 








How a job loo large jor 











*Assistant superintendent The John Be 


ram & Sons Company 
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Mill Frames 


had to be made tomeet the requirements of 
the job; that is, a longitudinal and cross 
travel to the tool were necessary and it 
had to be operated from the outer edge 
of the plate. This was accomplished by 
means of a screw adjustment on the 
Slide A and a splined rod adjustment 
through the miter gears to the tool slide 
B, the swivel C being made to fit the slide 
A and held in position by the two bolts 
D which fit in the circular slot in the 
slide A. 


THE TAPER BorRING HEAD 


The boring of the taper hole was done 
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MACHINING A LARGE BoRING MILL FRAME ON A FLOOR BORING MACHINE Fic. 2 
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by means of the head shown in Fig. 3. 
Care should be taken when making this 
head to plane the slide half the required 
taper in the hole. In this case we had 
1/16 taper to the foot in the hole, which 
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OL HOLDER 


required only 1/32 taper to the foot on 
the slide for the toolholder of the head. 


TURNING THE ANNULAR TRACK 


In Fig. 2 is shown the toolholder in po- 
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sition for turning the track. The rough- 
ing of the track was done with a bush in 
the spindle hole of the frame to help 
steady the casting while taking the heavy 
cuts. 


BORING THE TAPER HOLE 


Before boring the taper hole for the 
spindle bush, the driving pinion was re- 
moved from the spindle of the floor bor- 
ing machine, and the head was run over 
and connected direct to the end of the 
center shaft carrying the large gear, etc. 
This was done to enable us to get a faster 
cutting speed for boring the hole, and 
considerable “time was saved in this way, 
the end of the shaft having been turned 
down beforehand to fit the nose of the 
spindle with this object in view. Then 
the center bush was removed by just 
knocking it along on the shaft and the 
taper boring head which was already on 
the shaft was clamped in position and the 
taper hole finished, after which a light 
cut was taken over the track. When the 
job was tested it showed the track true 
with the taper hole, and the time taken to 
do the work compared well with similar 
jobs done on a regular boring mi!l equip- 
ped for the work. 








An Averaging Cost Card 








Some of the uses of small-sized cards 
for keeping costs do not find it conven- 
ient to compare one lot with another, ow- 
ing to the necessity for collecting a num- 
ber of the small cards and securing data 
from each. 


In order to avoid this difficulty the Fel- 
lows Gear Shaper Company, Springfield, 
Vt., use a 6x9 card which is made on the 
plan illustrated herewith. The only pe- 
culiarity of the arrangement is that it pro- 
vides for six separate orders or jobs and 
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Cost CARD FOR AVERAGING DIFFERENT LoTs 





a place for averaging them all. This is 
shown considerably reduced and abbre- 
viated, but it shows the idea very clearly 
and enables the cost of various lots of the 
same piece to be very easily compared. 

This form of cost card seems to be 
well adapted to its purpose and the ex- 
perience of those using it in actual prac- 
tice is very favorable. 








In a paper presented at the annual 
meeting of the Iron and Steel Institute b) 
Gregory Tagayeff, the influence of non 
homogeneity of structure on the durabi! 
ity of metals is admirably summarized 
based upon exhaustive tests on steel rails 
The author points out that data derived 
from the study of the chemical comp 
sition, in connection with the wear 
rails, do not afford an explanation of t! 
difference in their service. Observati 
of the service of rails and of other a 
ticles (shafts, axles, propeller screw 
etc.) indicates that local defects have 
predominant influence on their enduran 
Flaws and defects observed in rails a 
particular evidences of non-homogene 
of their internal structure. In order 
explain this properly it is necessary 
call in the aid of metallography, wh 
studies the structure of metal. 
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Letters from Practical Men| 








An Interesting Punch Press 


Job 








The sketches show a rather unique 
job mainly done on the press. In Fig. 1 
we have the complete piece. As _ will 


be seen, it is a small formed piece of 
metal with a tube or shell on one end. 
It is essential that the shell should be 
within 1'% thousandths of size both in the 
internal and external diameters, and that 
there be no seam or joint in the side. 

In the first place, the metal is blanked 
out in the press with an automatic stop 
feed at about 12,000 per hour, doing two 
per stroke, and then pierced as in Fig. 
2. This could be done at the same time 
as the blanking, but it is found more 
economical to make the perforating a sec- 
ond operation. After this, the blank is 
formed, the two berds at BB, Fig. 1, 
being produced in one operation at the 
rate of about 1800 per hour. 

The next operation is an annealing 
one. Here it is necessary to keep the 
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Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 























the small end of the blanks, which are 
placed in the slot by the operator, passed 
through a blow pipe and knocked off into 
the water and cooled, at the rate of 2500 
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THE WorRK AND THE ANNEALING APPARATUS 


small part of the blank hard, only soft- 
ening the large end E, Fig. 2. For this 
operation a special machine was built. 
lt consists of a wheel, Fig. 6, revolving 
slowly over a tank of water, cold water 
being supplied constantly to, and the hot 
vater running away from the tank. The 
vheel is slotted across its face to take 





cleaned by dipping and are next drawn 
up by the press into a shell as at XY, 
Fig. 3. This operation is repeated three 
times more, reducing the shell a slight 
amount each time until we get the diam- 
eter as at Fig. 4. This shows the shell 
after the fourth draw and when it is 
flattened, ready for a milling operation, 





which cuts off the round end and mills 
the shell to length as at A, Fig. 5, ready 
for a shearing operation, which cuts the 
side of the shell as at B, Fig. 5, forming 
lug C. This lug is then bent at rigit 
angles to the tube as in Fig. 1. 

In the several drawing operations it is 
necessary to change both punches and 
dies very frequently to keep the shells 
up to size, and to save time and trouble 
the punches are held in the holder by a 
small screwed cap, as also are the dies, 
thus obviating the necessity of taking the 
tools out of the press every time a new 


punch or die is required. Of course, 
readers will understand that there are 
four separate drawing tools. At first, 


lard oil was used for drawing, and later 
a mixture consisting of lard oil, soft soap 
and a little soda was tried and found 
to be in every way as good for the job, 
and, of course, very much cheaper. 
The dies were changed for every 15,- 
000 shells, with the exception of the 
fourth draw, and as that determined the 
finished the shell, the die 
changed about every 5000. 
drawing accomplished at 
of about 2500 pieces per hour. 
London, Eng. C. O. Moore. 
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A File Holder for the Lathe 
or Boring Mill 








The line cut shows a file holder, which 
may come in handy to some of your read- 
ers. First take an old file and break it in 
about three or four pieces; place one in 
the recess B, teeth up, tighten the tap 
bolt D which clamps C tightly to the file. 


% Tap Screw 
DA a Clamp 
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A FILE HOLDER 


It is a time and labor saver. I have tried 
it out on about sixty rough gears, and 
forty-eight pulleys of different sizes. This 
device is well adapted to file up rough 
castings, flywheels, pipe and cast-iron 
rolls, pulleys, both in lathe and 
boring mill. W. H. OsBorRNe. 
Philadelphia, Penn. 
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A Dratting Scale Protector 








To a great extent the flat scale, with 
measuring divisions on one side, has su- 
perseded the triangular one for engineer- 
ing work; yet this latter is still in con- 
tinual use, and seems destined to always 
occupy a place in the draftsman’s kit. 

A triangular scale in use, rapidly wears 
along its six measuring faces, and in a 
short time the edges become irregular 
and worn from constant contact with the 
drawing-board. I have devised a simple 
method to keep the faces from rubbing, 
as shown by the accompanying sketch, 
which is self-explanatory. Common pins 
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DRAFTING SCALE PROTECTOR 


are cut off about 1/16 inch from the 
head; pin holes are made on the faces of 
the scale, in the margins which are al- 
ways left on the ends, and no enumera- 
tions are disfigured. The pin stubs are 
driven into these holes on each end. As 
evident, the scale rests on the pin heads, 
which, keep the faces about 1/64 inch 
from the work. 

This kink also can be used to advant- 
age in the flat scale, with measuring faces 
on both sides. It is a great saver of 
scales and with proper treatment other- 
wise, they can be used indefinitely with- 
out the slightest erasure or disfigurement 
on the edges. I have wondered why the 
manufacturers do not provide something 
of this sort. 


Los Angeles, Cal. i RO. A, 








The Radial Drill in the 
Railroad Repair Shop 








In traveling around visiting some of 
the most modern railroad repair shops in 
the country, I notice that the radial drill 
is not nearly as much appreciated for 
railroad repair work as it should be. 
There are many jobs which cannot be 
handled to advantage on anything but a 
radial drill. This is especially so of 
heavy work, which on the regular up- 
right drill would have to be moved for 
each hole to be drilled. Along this line 
is shown in Fig. 1 an excellent illustra- 
tion of the adaptability and possibilities 
of the plain radial drill, which is here 
represented in operation on a locomotive 
steam chest and air pump. These two 
jobs were not set up for the occasion, but 
it so happened that the pump cylinder re- 
quired to be rebored before the steam 
chest was completed. Ordinarily, the 
cylinders would have been fastened 
closer to the column of the machine. 
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In many shops I have seen steam 
chests being bored out on a _ horizontal 
boring mill. In coring the gland holes 
they are not always just in the right 
place, and boring by this method has oc- 
cupied more time than if done by the 
method shown herewith. If handled in 
the old way, these steam chests have 
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taken apart to be rebored in a lathe or 
boring mill, and frequently studs are 
broken off, necessitating their being 
drilled out and renewed. In handling the 
work in this manner, great care is re- 
quired in setting up the cylinder to in- 
sure the bore being true with the original 
setting, besides there are possibilities of 


























Fic. 1. REBORING AN A!R-PUMP CYLINDER UNDER THE RADIAL DRILL 
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eventually to go to the drill to be com- 
pleted, while the photograph shows that 
the gland hole has been cast solid and 
by the special high-speed steel tools also 
shown, the whole job is completed on 
the one machine and the time greatly re- 
duced. 

I have also seen air-pump cylinders 


leakages which might occur from tearing 
apart and putting together. The simple 
device shown enables one to rebore these 
cvlinders without separating them and 
the work can be handled by a good drill 
hand and done in less time than they 
could be taken apart and reassembled af- 
ter being done in a lathe or boring mill. 








ee 
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The drawing, Fig. 2, shows the boring 
fixture more in detail with the addition 
recently made of an adjustment for the 
boring tools. In order to insure a smooth 
cut being taken and to prevent any ten- 
dency for the tools to chatter, the split 
taper bushing shown is used, this being 
bored a snug fit for the bar and held in 
the stuffiing box of the cylinder by the 
packing nut belonging to it. An adjust- 
ment can be made just sufficient to meet 
the conditions. 

W. H. WESTBROOK. 

Battle Creek, Mich. 








Auxiliary Jaws for the Lathe 
Chuck 








Every machinist knows what a bother 
it is to chuck a rough bushing in the 
lathe so that both ends will run true. 
We got tired of this trouble in our shop 
and fixed up the rig, shown in the sketch, 
which saves time and temper. An ap- 
prentice now does the work that before 
required a machinist. 

On almost all lathe chucks there is a 
slot or T-groove between each two chuck 
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AUXILIARY JAWS FOR THE LATHE CHUCK 


jaws for the purpose of running bolts 
through to clamp work to the chuck and 
where these slots are absent, holes can 
be drilled to hold the bolts a for the 
braces described below. 

Four braces are cast or forged of a 
suitable for the chuck used, and 
like the ones at b. They are 
drilled and tapped at their outer ends 
for set screws of a suited to the 
work, and their backs are drilled for the 
bolts which clamp them to the chuck. 

When you are ready to bore the bush- 
ing, chuck it, and true up the end in the 


size 


shaped 


size 


chuck. Then clamp the braces on the 
chuck, screw the set screws at s down 
against the bushings and true up the 


outer end by adjusting the set screws in 
the same manner as with the chuck jaws. 
You can get them true this way consider- 
ably quicker than in the old way and 
there is no danger of their being knocked 
but of true again by the tool catching. 
Baltimore, Md. F. E. Fick. 
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Making a Steel Bracket in 
Four Operations 








Fig. 1 shows the finished bracket and 
Figs. 2, 3 and 4 show the various oper- 
ations. These brackets were made to 
replace a large quantity of malleable- 
iron castings, which had been found 
worthless for their purpose. The func- 
tion of these brackets was to carry the 
Westinghouse magnetic brake, as ap- 
plied to ordinary street cars, and they 
had to stand severe shock. As there was 
no time to have others cast, a forging 










































































THE BRACKET 


was decided upon. This forging was 
reduced to its simplest form, both from 
the blacksmith’s standpoint and for the 
work required of it so that it could be 
made accurately and cheaply. 

Three sets of inexpensive tools were 
made, which completely covered all the 
operations necessary, unskilled labor be- 
ing used throughout. As will be noticed, 
one end of the bracket is thickened up 
from 34 to 1'<¢ inches. A bar 34x4 inches 
was selected for this job. The end was 
staved up to 1'¢ inch for a distance of 
about 3 inches. This was done on the 
Acme bolt header by the dies shown in 
Fig. 5. The bar was not only gripped 
between the dies, but also backed up by 
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screws and plate, as shown. This was 
a hard job and had to be done in two 
successive steps; that is, after the bar 


had been partly staved up it was pushed 
forward again to the finishing 
blows, a filling-in being inserted 
at the outer end for backing up. 

This operation finished, the staved end 
reheated and the die, 
Fig. 6, to the shape Fig. 3, 
under a regular shearing and punching 
press. This die also sliced the other end 
into shape. 


receive 


piece 


was trimmed in 


shown in 


The bending operation was the simp- 
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DIES 


AND THI 
lest of all and brought the piece, which 
was anything but pretty by this time, to 
look clean and shapely. 
the bending dies which 
this; the bracket is shown between them, 
as it would be at the end of the opera- 
tion. The bending dies were made of 
cast iron and were operated in a 50-ton 
The die was designed 
a balance of pressure 


Fig. 7 shows 


accomplished 


hydraulic press. 
so as to produce 


on the bracket. 
The angle to which it is set accom- 
plishes this. This job was a money 


Saver, as compared to a forging which 
would have been made from a bar 4x18 
inches, the reduction being made by the 
power hammer. 
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This was a simple piece of work, the 
method of doing the work being the all 
important part. When gone about in the 
right way it represents an enormous 
gain. 


Cincinnati, O. P. SANDIESON. 








Punching a Curved Slot 








It often happens when designing dies 
or punches that it is a matter of economy 
to make the nose of the punch of steel 
and the remainder of cast iron. A knowl- 
edge of the different methods of fasten- 
ing these steel noses to the die or punch 
can usually be obtained only through ac- 
tual experience, but when it is once ac- 
quired, it is worth money both to the 
designer and his employer. The sketches 
illustrate a scheme that was successfully 
employed recently by a company with 
which I was at the time connected, and 
may be of interest to some reader of the 
AMERICAN MACHINIST: 

It was necessary to design a tool to 
punch a curved slot 5/16 inch wide and 
of about the length and shape shown in 
Fig. 1, in a steel plate about 9 feet long, 
2 feet wide and '4 inch thick. After 
considering several plans, a construction 
similar to that shown in Fig. 2 was de- 
cided upon. The body is of cast iron, 
having a punch made of hardened-steel 
plate fastened to it by means of screws. 
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against the shoulder and so relieves the 
screws of practically all of the shearing 
strain, so that about three screws are all 
that are necessary for a punch of this 
size. The plate extends beyond the cast- 
ing about an inch at one end and an 
inch and a half at the other, as shown. 
This provides for about a half-inch slope 
along the cutting edge, thus causing the 
steel plate to be sheared away gradually. 
The bottom die shown in Fig. 3 is simply 
an ordinary steel block with a slot in it 
the shape of the slot to be punched. The 
slot in this die is 1/32 inch wider than 
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Planing a Casting with Con- 
cave Face 




















The accompanying sketches illustrate 
a planing operation which, while per- 
haps not new to many readers, wil!, I 
have no doubt, prove interesting to some. 
The casting to be planed may be seen 
on the table, Fig. 1. There were about 
two dozen of these castings, and they 
were machined all over, and buffed to a 
mirror-like polish on the curved surface. 

All castings were faced on the base 
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THE PLANER RIG AND TOOLS 











Cast Iron 
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TOOLS FOR PUNCHING A CURVED SLOT 


The cast-iron block is the same contour 
and size on two sides as the outside of 
the slot to be punched, the other two 
sides being straight. For a distance of 
3 or 4 inches from the end or bottom, the 
casting is offset to a depth equal to the 
width of the slot, thus forming a shoul- 
der 5/16 inch high. Then a 5/16-inch 
hardened-steel plate is bent around the 
offset part of the body and fastened with 
%-inch machine screws. It fits close up 


the punch, thus allowing a clearance of 
1/64 inch all around. 

This is a very good set of tools, be- 
cause if the punch is broken a new one 
can be put on without making a whole 
new casting. Beside being easily re- 
paired, the first cost is reduced, because 
it is not necessary to make and finish a 
large steel block as’ it would be if the 
tools were made entirely of that material. 

Scranton, Penn. S. HURLEY. 





tirst, on the large slab miller. A special 
planer tool holder was made, having re- 
cesses for five tools, as shown at A, 
the arm projecting about 12 inches from 
the body giving considerable leverage 
and allowing the head to be kept fairly 
tight. The clamping studs of head No. 
1 were replaced by stud b in the center, 
civing the maximum swing desired for 
the finishing tool. A small hole was 
drilled immediately opposite the center 
pin of the tool block (not the head) for 
locating the tool holders. The holder 
was Clamped by the four bolts. By using 
the center pin of the tool block it was 
pessible to regulate the depth of cut with- 
out altering the radius. 

Head No. 1, after being set central, was 
clamped to the cross rail and a small 
stop was placed at one end, the bar B 
connecting the two heads. As head No. 
2 was moved, head No. 1 rotated about 
the center a on a radius equal to that 
of the casting. The tools were ground 
to the standard shape, and by using the 
locating pin a in the holder the points 
were touched on the emery wheel to give 
the correct radius. 

There being fine tools, it did not take 
long to machine the large concave sur- 
face. The smaller curves were roughed 
by a single tool in the holder and finished 
with a broad-nosed tool. The stop be- 
ing set on one side, the head could be 
moved away to finish the smaller radius 
and returned to a central position again 
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without any bother. The stop was then 
changed to the opposite side of the head 
for the other small radius. 

A special holder, Fig. 2, was made for 
finishing. The finishing tools for the 
smaller radius was ground to slightly 
larger radius than desired, to reduce the 
cut without interfering with the true 
form very much, and for the larger ra- 
dius it was slightly smaller. The speed 
of the platen was reduced, and we ob- 


tained a very smooth finish. The stop 
was again used for finishing, with the 


head always in central position. 
Toronto, Can. J. E. HAILSTONE. 








How a Small Shop Made 


Good 








A short time ago, an iron construction 
company was erecting a large plant in 
our vicinity, and had on the job a car- 
load of shafts 3 inches in diameter by 
21 feet long. On one end a United States 
standard thread should have been cut, 
but was omitted through some misunder- 
standing. To use them without the thread 
impossible, unless a change that 
was not practicable was made in the de- 
To send them back to their original 


was 


sign. 
shipping point was too expensive. There- 
fore it was decided to have the thread 


cut in town. 
Locally, there was only one large fac- 
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DETAILS OF LATHE RIGGING 


ry with proper facilities for handling 
S particular length of shafts and think- 

they had a corner on the job they 
ide their bid rather high. They did 

however, have a thread-cutting ma- 
ne of the proper capacity and accord- 
ly had to do the work on their large 
ie. This meant that the shafts had to 
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be centered on the ends and drilled and 
countersunk by hand. 

Our shop being equipped for 
work only, our largest lathe was only 6 
feet long. By some simple rigging we 
thought we could handle the 21-foot 
shafts and therefore put in a bid for the 
job at a considerably lower figure than 
theirs. It was only by stepping aside 
from the ordinary routine of doing such 
work that we were able to compete. 

We omitted the many operations of 
centering, drilling and countersinking the 
shaft ends for the lathe and 
thereby saved much time and hard labor. 
Instead we made a templet, as shown in 
Fig. 1, with 3 holes 5s inch in diameter. 
This was made to slip over the end of 
the shafts and clamp with the set screws 
AA. Then a prick punch was turned up 
to fit the 3¢-inch holes in the templet. 
With this we prick-punched now by hit- 
ting upper end of punch with the center 


small 


centers, 
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the shaft. We therefore secured two ° 


inch set screws, with tapered ends G, 
in face plate E, as shown in Fig. 4. 
These tapered ends GG fitted into the 


punch marks in the shaft ends shown at 
FF, Fig. 2. This arrangement of revolv- 
ing the shaft, is on the same principle as 
an ordinary spur center used for turning 
wood. 

A substitute for a drilled and counter- 
sunk center at the back end of the shatt 
is shown at H, Fig. 3. The templet that 
we had previously used for locating the 
center, and punch marks FF, Fig. 2, 
here used as a false center. It was simply 
slipped over the shaft, and secured with 
the two AA. Having a 
countersunk center /, Fig. 1, it fitted the 


we 


set screws 
center in the tailstock. 

By cutting a groove in the shaft at J, 
Fig. 3, for threading tool clearance, and 
using a temporary tackle to lift the shaft 
in place, we were able to do the job, and 


H 
y 





rd Ry Fa 
lt 


— 


ja 








\ 





Fic. 3. LATHE AS RIGGED 


of the shafts and also two places near 


the rim, as shown in the end view of 
shaft, Fig. 2. 
These marks were made deeper and 


larger with a heavier center punch and 
hammer, and saved drilling and counter- 
sinking the center. Of course, it burred 
the end of the shaft, but in this particu- 
lar case it was good enough, as it did not 
matter how the end appeared, as long as 


a good thread was cut to take a nut 
properly. 
In Fig. 3 is shown the 21-foot shaft 


in the 6-foot lathe ready for cutting the 
thread. We took the tailstock off and 
secured it to an ordinary work bench, 
placed at the proper distance and lined 
it up with the lathe-head center as shown 
at B. The steadyrest C was then placed 
at the extreme end of the lathe bed. To 
further steady the shafts, we took an or- 
dinary wooden horse and built on it two 
half bearings of hardwood. The top 
half was hinged, so we could throw it 
back the same as an ordinary steady- 
rest and when holding a shaft it 
locked with a bolt. This we placed half 
way between steady rest C and tailstock 
B as shown at D. 

Not being able to move the apron to 
the tailstock it was necessary to cut the 
thread on the end nearest the lathe head. 
Consequently, an ordinary lathe dog 
would be in the way if used to revolve 


was 
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SHAFTS 


secured the contract against our apparent 
odds of poor facilities. 


Bayonne, N. J. J. A. LUTHER. 








Locating ‘Tongues for Fixtures 








The sketch illustrates a simple method 
I have adopted for locating fixtures on 
machine tables, which adds to their use- 
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LOCATING TONGUES FOR FIXTURES 


fulness as they can be used on tables 
having different widths of T-slots. The 
sketch shows an arrangement suitable for 
s- and l-inch The holes require 
to be accurately drilled, the plugs being 
put in a snug fit. The tapped hole 
through the center allows for a set screw 
being used for removing. 
Belfast, Ireland. 


slots. 


T. E. Ray. 
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Discussion of Previous Question. 








Desirability of Model Ma- 


chines 








Under the above heading I noticed the 
suggestion of J. M. Williams on page 533, 
for the making of model machines in 
quantities for experimental purposes. The 
two examples he gives are in my opinion 
rather unfortunate. Probably model ma- 
chines would be suitable in some cases, 
particularly where the machine does not 
have to handle such material as fiber or 
yarn which must be the same whether 
worked on a full-sized machine or on a 
model. 

The working man, with a family, who 
begins experimenting is likely to lose 
all his savings, and he would be foolish 
to begin at all without seeing an exceed- 
ingly good chance of completing the ex- 
periments quickly and cheaply, and suc- 
cessfully marketing the article or secur- 
ing a moneved partner. As Mr. Williams 
seems to be interested in looms, I should 
like to point out that a number of parts 
in a loom are made at a very cheap rate 
in standard sizes and would cost many 
times more if made in the model size, 
owing to the limited sale. 

Probably the best thing for a working 
man to do if he wants to experiment with 
a loom at home is to buy a narrow one 
second hand. As Mr. Williams mentions 
a warp-stop motion as an example, he 
may be interested to know that my father 
invented what was probably the first 
commercially successful one. He was 
before his time, however, and only got it 
adopted to a very limited extent, as there 
was no automatic loom at that time to 
make a stop motion absolutely essential. 
This particular invention just about 
cleared expenses. He was in the position 
indicated by Mr. Williams, except that 
he had a small business of his own. 
When he wanted to experiment, he sim- 
ply bought an old loom for about £2 
(510) and installed it in the attic and 
worked at it in the evenings. (We, the 
family, had to get accustomed to the 
artificial thunder up aloft.) 

Old looms fully equipped, but shaky 
and dirty, can easily be obtained here 
from 30s. to 50s. (S7.50 to S12). We 
have one in our place which only cost 
30s. (57.50) and it has been used for 
a considerable amount of experimenting. 

I have no doubt spinning machinery 
will be cheap enough second hand and 
probably it would be cheaper in most 
cases to get an old frame cut down to a 
few spindles in length than to make a 


model 
Although I am continually experiment- 
I do not see how models would help 


ing 











Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























in any line I have touched, and cannot 
imagine an instance where a sufficient 
trade could be done in model machines 
to warrant any firm going to the expense 


of making same in quantities. A much 
more useful convenience would be a pub- 
lic record for each class of inventions if 
a sufficient proportion of inventors could 
be persuaded to give a report about each 
of their inventions. 

This would save many workmen from 
spending their money at all on hopeless 
tasks. 


Bradford, Eng. HAROLD SMITH. 








Your correspondent on this subject on 
page 533 surely has not considered the 
wide range of machines a modelmaker 
would have to put on the market in or- 
der to meet the demands of would-be 
inventors. It has to be remembered that 
model machines are made in various 
forms; that is, perfect-scale models, 
working models, and what are sometimes 
called skeleton models. They are usu- 
ally made of wood with metal bearings, 
Cte. 

Scale models are very often unsuitable 
as it is usually some detail which it is 
intended to improve and it would be too 
small and fragile to perform the required 
operation. 

Working models would likely be so 
altered in their proportions, etc., that it 
would be found impossible to add the 
desired improvement, and_ skeleton 
models are usually, shall I say, built 
around the invention. 

After fully eight years’ experience in 
the model-making line, I may say that I 
have found that inventor’s models are 
usually most satisfactory if made full 
size. During that time I have not been 
engaged on two models that were alike. 
They have varied from a golf club to a 
full-size forced draft furnace front, and 
from a machine for making articles to 
take the place of hat pins to an automo- 
bile engine. 

In conclusion, I would add that there 
are many inventors in the same position 
as your correspondent, as a common 





would-be customer to the modelmaker is 
the man who is going to pay for his 
model from the profits earned by his in- 
vention; but, of course, modelmakers 
know how small a proportion of inven- 
tions ever earn any profit. 
ANDREW TAIT. 
Edinburgh, Scotland. 








Placing Concrete in Freezing 
Weather 








On page 912 is an article under the 
above title which is a trifle loose for 
the amateur to read. The literature on 
the subject is very large and more exact 
information should have been given by 
the author. 

Salt lowers the freezing point about 
1.02 degrees for 1 per cent. by weight of 
salt added to water. More than 10 per 
cent. of salt added to the water weakens 
the concrete. The rule for adding salt 
is to add 1 per cent. by weight of salt 
to the mixing water for every degree of 
temperature below 32 degrees Fahren- 
heit, but limit the amount to 10 per cent. 
The amount is ascertained as follows: 
Freezing point is 32 degrees Fahrenheit 
and it is proposed to put in con- 
crete at a time when it is believed the 
temperature wili fall to 20 degrees Fah- 
renheit before the final set is obtained. 
Then 32 — 20 12 degrees, which 
means that 12 per cent. (by weight) of 
salt must be added to the mixing water 
and thoroughly dissolved before the 
water is used. As this exceeds a con- 
servative limit, some other means must 
be sought when the temperature falls 
so low. Salt, being efflorescent as wel! 
as deliquescent, appears on the surface 
in damp weather. 

The writer, from an extended experi- 
ence, concludes that moderate heat is the 
best protection when it is absolutely ne- 
cessary that the work be done in freez- 
ing weather. Ru. a perforated stear 
pipe, or grating of such pipes under th: 
sand and stone piles so that the steam 
will be constantly going through and pre- 
vent the formation of ice crystals. Rt 
a steam pipe into the water barrel 
keep the water warm, and run one in! 
the drum of the mixer. If the san 
stone or water are so hot as to be u! 
comfortable to the hand, they will hu 
the cement. Clean the surface of t! 
set concrete with steam under at lea 
60-pound pressure and warm the forn 
with it in advance of the pouring. It 
a good plan to nail building paper 
the outside of the studding to form 
air space. Heat makes concrete set quic 
ly, and in setting a considerable amou 
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of heat is naturally generated. If the 
temperature of the fresh concrete can 
be kept above 32 degrees Fahrenheit for 
three hours, all danger is over. In cold 
weather, use less water than in summer. 

For average weather conditions the 
writer has used for years a rule original 
with himself for gaging the water, and 
it is merely that the weight of the water 
shall equal the weight of the cement. 

For a small job, use two lengths of 
old smoke stack laid on the ground in 
V-shape and at the point of the V place 
over the pipes a galvanized-iron tank or 
box about the size of a barrel. This is 
the water barrel under which a fire of 
scrap wood is built and pushed through 
the sections of pipe. These sections are 
always hot and the sand is warmed over 
one while the stone is warmed over the 
other. A chimney on the far end will 
increase the draft and the pipes may be 
kept as hot as desired. 

ErRNest MCCULLOUGH. 
Evanston, III. 








The Error of Incorrect Setting 
of a Slide Rule 








Con Wise, in his article on “Log- 
arithms on a _ Desert Island,” page 
187, shows an_ interesting, although 
probably useless, method for finding 
approximately the logarithms of nu 
bers. At the end he _ states. that 
work done in. the early part of 
the scale of a slide rule is about ten 


times as accurate as at the other end, 
and seems to base his argument on the 
difference of slope at either end of the 
raph representing logarithms of num- 
Such a statement is extremely 
vague, but I guessed he meant that a 
slight error in setting the slide made at 
the right-hand end gave an_ error 
in the answer ten times as_ great 
as that caused by a = similar mis- 
take at the other end. Being skep- 
tical, I made some interesting calcu- 
lations, which show the percentage of 
error in an answer, which would result 
different positions on the rule, from an 
error in setting the cursor. Anyone slight- 
acquainted with mathematics will know 
that for true comparisons, we must base 
erything on percentages. 
To show my method clearly, I must first 
ntion the principle of the slide rule. 
we wish to multiply numbers, we can 
so by adding together their respective 
arithms and finding t'e number, or 
ilogarithm, corresponding to this total 
irithm. A slide rule does this me- 
nically by adding lengths which are 
P' portional to the logarithms of the 
nbers to be multiplied. The two bot- 
scales are graduated in such a way 
the distance of any number from 


9 
2 
bers. 


‘ 
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the end is proportional to the logarithm of 


that number. Thus logarithm 4 

0.6021, and the distance from end to 
division 4 is 0.6021 of total length of 
scale. Number 1, whose logarithm = 
0.000, is therefore the commencement of 
the scale, and 10, whose logarithm 3 
is at the other end. The length of the 10- 


inch pattern rule is 250 mm. Now sup- 
pose, in setting, an error is made, the 
cursor being placed 1 mm. to the right 
of the correct position. Compare the ef- 
fect on the answer for readings near 
each end, and in the center of the rule. 
The whole length of scale representing a 
logarithm, and equal to 1, this error of 
1 mm. of length in 250 mm. will give an 
error in the logarithm of a number at 
any place of 1/250 1 0.004. Ata 
position 5 mm. from the left-hand end, 
the logarithm 5/250 x 1 0.02, and 
its corresponding number or antilogar- 
ithm, as shown by the divisions gradu- 
ated on the scale, is 1.04713. If, by mis- 
take, the reading is taken 6 mm. from the 
end, or 1 mm. in error as regards dis- 
tance along the scale, the logarithm will 
be increased by 0.004, as shown above. 
Thus, the incorrect logarithm will be 0.02 
+ 0.004 — 0.024, and the number which 
would be read on the scale will be the 
antilogarithm of 0.024 1.05682. So the 
actual error in the answer due to an er- 
ror in setting of 1 mm. at this position 
equals 1.05682 — 1.04713 0.00969. 
0.00969 
1.04713 
Similarly, at a distance of 125 mm., 
the center of the scale, the logarithm 
125 
250 
number is 3.16228. Again, an error of 1 
mm. would increase the logarithm by 
0.004, giving 0.504, whose antilogarithm 
or number is 3.19154. Here the differ- 
ence is 0.02926 in 3.16228 


X 100 = 0.926 per cent. 


xX 1 = 0.5, and its corresponding 


0.02920 
or = 
3.16 225 


-~«¢ 


X 100 = 0.926 per cent. 


At the right-hand end, 245 mm. from be- 


ginning, the logarithm is —~ 
250 


is 9.54993. 


1 = 0.98, 


and its number 


At 246 mm. the logarithm again in- 
creases by 0.004, giving 0.984, whose 
number is 9.63829. Here the difference 


is 0.08836 in 9.54993, or 0.926 per cent. 

It is seen that an error of 1 mm. in 
length in setting the scale at either of 
these three positions makes the same per- 
centage alteration from a correct read- 
ing, and so explodes the theory that there 
is greater accuracy at one end than at 
the other. 

It also shows that to get an answer 1 
per cent wrong, the total errors in the 
same direction must amount to over 1 
mm. on a 10-inch rule, or 1/250 of the 
length of any rule. The errors in setting 
being about the same for any length of 
rule, the longer ones will be more accur- 
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ate for working, though a 10-inch rule 
is sufficiently accurate for all practical 
purposes, 


Manchester, Eng. E. M. SENyYouR. 








Making Lathe Lead Screws 








I have made screws, by nearly the same 
method described by Mr. Mulvey on page 
719, up to 48 ft. long by 6 inches diam- 
eter. 

Mr. Mulvey says he gets 
stock 1/16 inch above the size of the 
screw he has got to make. I don’t think 
he has anything to gain by that. In a 
screw 24 feet long the time that would 
be spent in straightening it would pay 
for the extra metal required if he got 

or 3/16 inch extra to take off. I take 
a bar of mild steed from the cutting-off 
machine centered and cut to length and 

inch over size of finished screw. It is 
straightened if necessary by a screw jack 
in about 10 or 15 minutes. I then turn 
the end to fit a bronze bush which has 
got to follow thé roughing out tool. Us- 
ing two tools, front for roughing 
and back tool for finish, taking a finishing 
cut 1/64 inch. After that I put a 
square-nose tool in and rough to within 
0.007 inch of the bottom of the thread. 
Then the sides of the threads are roughed 
out, using both tools, each tool cutting one 
side only. We put the screw to one side 
for about a week to get cold and season. 
After that we straighten it, finish the bot- 
tom of thread, finish the sides with a high- 
speed tool, doing one side at a time, oil- 
stone the tool well and then there won't 
be any trouble filing marks out. I have 
seen a screw 10 feet long, 2 inches diam- 
eter, '4-inch pitch English thread done, 
and a first class job, in 10 to 11 hours. 

Birmingham, England. G. W. B. 


his rough 


tool 








Forced Lubrication 








In a paper presented before the In- 
stitution of Automobile Engineers, by R. 
K. Morcom, dealing with forced lubrica- 
tion, it was pointed out, in connection 
with the importance of the oil film, that 
the resistance of a fully lubricated sur- 
face might be only 1 per cent. of a 
similarly loaded surface in which an oil 
film was not maintained. Resistance to 
shearing depended upon the viscosity of 
the lubricant, thickness of the film, and 
the area of film in shear. The tempera- 
ture of the film might alter its viscosity; 
the extent of the film might not be equal 
to the extent of the bearing; the thick- 
of the film might not be such as 
entirely to prevent abrasion, and the clear- 
ance in the bearing might be irregularly 
distributed and inaccurate, and similar 
disturbances might be created by bad 
alinement of the shaft or its springiness, 
so that it was not possible to solve the 
problem entirely. 


ness 
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Foundrymen’s Convention at Detroit 


The most successful foundrymen’s con- 
vention that was ever held, both in point 
of numbers present and machinery and 
supplies exhibited, was held from June 6 
to 10 in Detroit, Mich. 

This was the fifteenth annual conven- 
tion of the American Foundrymen’s As- 
sociation, and with them met the Ameri- 
can Brass Foundrymen’s Association, the 
Foundry and Manufacturers’ Supply As- 
sociation and the Foundry Foremen’s As- 
sociation. Over 2000 were registered at 
the convention, and the exhibition of 
foundry machinery in operation filled 
two large buildings and a tent at the 
Michigan State fair grounds. The cleri- 
cal work was performed and the busi- 
ness meetings, at which the numerous 
papers were read, were held in another 
building that was admirably suited for 
this purpose. 

Among the important business transac- 
tions that took place was to petition Pres- 
ident Taft to appoint Joseph A. Holmes, 
of Detroit, as Director of Mines. Mr. 
Holmes has done much valuable work for 
the foundrymen’s associations and this 
action was taken in appreciation of his 
services. Another important motion that 
was passed was to codperate with the So- 
ciety for Testing Materials and the Na- 
tional Bureau of Standards to formulate 
a set of standard specifications for the 
nonferrous alloys. 


PROGRAM OF PAPERS 


The first paper was “Fluxes as applied 
to the Brass Foundry,” by Erwin S. Sper- 
ry, Bridgeport, Conn. In this he showed 
that common salt was the best flux that 
could be used, although in some cases 
charcoal was a good thing to use. The 
discussion brought out the fact that the 
coarse unpurified salt was better than the 
ground and refined table salt. H. M. 
Lane, of Cleveland, Ohio, gave a paper 
on the “Use of Magnesium in Deoxidizing 
Aluminum Alloys.” The results of nu- 
merous tests that had been made were 
given in detail and the fractured test bars 
were exhibited. 

A paper to be given with lantern slides 
on “The Permanent Mold,” by Edgar A. 
Custer, Philadelphia, Penn., could not be 
given, owing to Mr. Custer’s being sick, 
but it will be printed in the proceedings. 
Other papers at this session were “Foun- 
dry Efficiency,” by Benjamin D. Fuller, 
Cleveland, Ohio, and “The Personal 
Fquation in Accidents, by Thomas D. 
West, Cleveland, Ohio. 

At the Wednesday morning session an 
“Address on Brass Foundry Practice” 
was given by Jesse L. Jones, Pittsburg, 
Penn.. and “Electric Power Required to 
Melt Brass, Bronze, etc.,” by Prof. J. W. 
Richards, South Bethlehem, Penn., was 
the second paper in the brass foundry- 
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A_ convention voted the 
most successful in the his- 
tory of the association. 

A number of instructive 
papers presented dealing 
with the various problems 
of foundry practice. 




















men’s part of the meeting. In this latter 
he showed that only from 5 to 10 per 
cent. of the heat energy of the fuel was 
gotten into the metal in melting brass in 
a crucible; from 15 to 25 per cent. is 
thus utilized if a regenerative furnace is 
used and from 25 to 40 per cent. if the 
metal is melted in a cupola. With elec- 
tricity, however, an average of 75 per 
cent. of the heat energy goes directly into 
the metal to melt it down. 

In the iron session a paper on the 
“Physics of Cast Iron” was read by Henry 
M. Lane and the report of the committee 
on chemical standards for iron castings 
was presented by Dr. J. J. Porter, of Cin- 
cinnati, Ohio; while it is called a com- 
mittee report, Dr. Porter was the com- 
mittee of one. This is the most elabor- 
ate report, or paper, that has been pre- 
sented to the association and it will oc- 
cupy something over 300 pages of the 
proceedings. It is a very complete trea- 
tise on cast iron and gives the effect of 
the different ingredients that are in or 
are put into cast iron. The grain struc- 
ture, porosity, shrinkage, blow-holes, 
fluidity and various other things of which 
a knowledge is essential in manufactur- 
ing iron castings have been investigated 
and the resultant data given. The chem- 
ical compositions for making 83 different 
kinds of castings, for as many uses, are 
given and a directory and analysis of all 
of the brands of pig iron in the United 
States are given. This report will prob- 
ably be put into book form later. 

On Wednesday afternoon a boat ex- 
cursion on the Detroit river was enjoyed 
by the convention and in the evening the 
same boat was chartered for a moon- 
light excursion. 

At the Thursday forenoon session the 
papers were as follows: “The Value of 
the Association to its Members,” by Frank 
F. F. Stephenson, Detroit, Mich.; “‘Co- 
operative Courses in Metallurgy,” by Dr. 
J. J. Porter, Cincinnati, Ohio; “The 
Shockless Jarring Machine,” by Wilfred 
Lewis, Philadelphia, Penn.; “Rejected 
Castings in Steel Foundries,” by S. D. J. 
Emerson, New York City; “Reward, Pre- 
mium or Bonus,” by W. J. Power, New 
York City; and “Report of Committee on 





Industrial Education,” by P. Kreuzpoint- 
ner, Altoona, Penn. 

On Thursday afternoon the papers 
were: “Modern Foundry Practice,” by 
Charles F. Bragg, Mansfield, Ohio; 
“Mounting Patterns on Molding Ma- 
chines,” by Hugh McPhee, Tarrytown, 
N. Y.; “Electric Furnaces for Melting 
Nonferrous Alloys,” by A. I. Marsh, De- 
troit, Mich.; “Overhead Transportation 
for the Foundry,” by A. W. Moyer, Phila- 
delphia, Penn,; “The Electric Furnace,” 
by H. M. Lane, Cleveland, Ohio; ‘“Foun- 
dry Transportation Methods,” by David 
Gaeher, Cleveland, Ohio; “Suggested 
Specifications for Foundry Coke,” by Dr. 
R. Moldenke, Watchung, N. J.; “Analysis 
of Lead in Brass Alloys,” by C. P. Karr, 
New York City; and “Cost and Cost Sys- 
tem Applied,” by C. R. Stevenson, New 
York City. 


EXHIBITS SHOWN 


In the machinery exhibit probably 
every manufacturer of molding machines 
and foundry supplies in the United States 
was represented. The silver cup that 
was presented by the Penton Publishing 
Company for the best working exhibit 
was won by the Tabor Manufacturing 
Company, of Philadelphia, Penn. There 
were 85 exhibitors, of whom 12 were 
molding-machine manufacturers _ that 
probably used one-half of the available 
floor space. Cranes were shown in oper- 
ation, lifting and turning over molds that 
were 4 feet deep and 6 feet square. A 
Cutler-Hammer lifting magnet was shown 
lifting over a ton of pig iron. Melting 
furnaces were shown in operation. The 
Oliver Machinery Company, of Grand 
Rapids, Mich., exhibited its full line 
of pattern-making machinery. Wm. Sel- 
lers & Co., Philadelphia, Penn., had one 
of its automatic drill grinders, as well as 
a sand mixer, in operation. The Car- 
borundum Company showed its pro- 
ducts. Besides these several manufact- 
urers and supply houses exhibited their 
cupolas, blowers, fans, crucibles, flasks. 
match plates, foundry wheelbarrows and 
shovels, steel barrels, automatic and or- 
dinary riddles, as well as all kinds ot 
molders’ small tools, sand blasting ma- 
chinery, sprue cutters, air rammers, mold- 
ing and core-sand mixers, tumblers, air 
and electric hoists, trolley systems, ai! 
compressors, core-making machines, core 
ovens, compounds, facings, partings 
ferro-alloys and ingot and pig metals ot 
all kinds, fluxes, sands, fire clay and 
bricks, oil burners, torches, ladle heater 
mold driers, etc. In fact, everything tha’ 
would be needed to thoroughly equip and 
run a foundry casting any kind of meta! 
could be ordered from samples that were 
shown at the exhibition. 
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Editorial 








Cancelation of Machine Tool 
Orders 








On pages 1077, 1078, we abstracted 
three papers presented at the recent con- 
vention of the National Association of 
Machine Tool Builders, dealing with the 
question of cancelation of machine tool 
orders. These addresses and the at- 
tendant discussion mark the beginning of 
a movement to raise the machine-tool 
building industry to a higher business 
level. We believe that this movement 
will earn its well merited success. 

There is but little need to discuss 
either the evils that arise from the can- 
celation of orders, or the benefits that 
would accrue provided this cancelation 
were done away with. The important 
point to look for is the cause; this cause 
is speculating in orders. 

The machine-tool user speculates with 
the orders that he gives the salesmen. 
He may over-estimate the growth of his 
business, his need of machinery, and 
take entirely unwarranted chances know- 
ing that the habit of the trade in accept- 
ing cancelations will free him from fi- 
nancial difficulties if he does not want the 
tools when they are ready for delivery. 

The salesman, or dealer’s agent, is 
ready to speculate in orders, to urge the 
buying of more tools than the customer 
needs, using the argument of prosper- 
ous times, long deliveries and the like, 
and either writing into the order, or 
agreeing that when the time of delivery 
comes a cancelation can be easily made 
if desired. 

The dealer in turn accepts the orders 
brought in by his salesmen and passes 
them along to the manufacturer, with the 
addition of orders for stock. In these 
latter he may speculate on the condition 
of business in general, on the condition 
of business in his locality and on the 
needs of his customers. 

To all these, and based upon them, the 
manufacturer adds his estimates of 
needs for his own stock. He plans his 
shop equipment and his organization to 
handle this volume of book orders. In 
this way he is compelled to speculate 
with his own business. 

The effect of all this is cumulative, 
with the manufacturer at the end of the 
whip line. 

These speculative elements must 
be temoved' from the machine-tool 
building industry, and until they are re- 


moved, the business will never be upon 
the sound basis that it deserves. 








Turning to the economic side for a 
moment, there are the usual increases in 
cost that go hand in hand with specula- 
tion of any kind. The manufacturer 
fixes the prices of machine tools upon his 
costs for material, labor and expense. If 
his books are filled and overflowing with 
orders for future delivery, he is com- 
pelled to order large quantities of raw 
material in the nature of pig iron, bar 
stock, castings and the like, which must 
be paid for within a very limited time af- 
ter delivery, and which will go into ma- 
chines that may be from six to nine 
months in the process of building. 

With this demand for material in large 


quantities goes a natural increase in 
price. 
With the demand for labor to build 


the machines goes a natural increase in 
the price of labor, and increase in the 
overhead expense. 

It is inevitable that under these condi- 
tions of speculative orders and attendant 
cancelations, the manufacturer must ad- 
vance his selling price. This advance is 
passed down the line as an additional 
expense to the machine-tool user. 

The dealer in his turn suffers a loss 
for he must exert a certain amount of 
effort to get every order that he receives, 
and just in proportion as cancelations 
take piace his profits are reduced. This 
results in a demand for a greater per- 
centage of commission, and enters as an- 
other factor to increase the cost of the 
machine to the user. In yet another way 
the dealer’s expenses are increased be- 
cause of fixing salesmen’s salaries and 
expenses upon a fictitious basis, partly 
of orders that are bona fide and partly 
speculative. 








The AMERICAN MACHINIST _ stands 
ready to aid every movement that will 
improve the machine-building industry, 
and while advocating “no cancelations,”. 
appreciates that it may be impossible to 
lay down ironclad conditions. At the 
same time, cancelations should be far 
less frequent than they now are. The 
user should place orders on farsighted 
judgment of needs, not on wild guesses 
or rosy hopes; salesmen should never 
urge the ordering of a machine by hold- 
ing open the loop hole of cancelation. 
Dealers, in general, should be permitted 
to order sample machines only, not an 
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enormous stock; surplus machines 
should be in reserve in the hands of the 
manufacturer, 

With this as a basis for machine-tool 
orders, the manufacturer can gage his 
output accurately, estimate wisely for 
stock, order raw materials intelligently, 
plan his manufacturing equipment, build 
up his shop organization and handle his 
entire business on a sound basis. 

There is nothing impractical whatever 
in this suggestion. “No cancelation” is a 
common provision of contracts for en- 
gines, boilers, air compressors, electrical 
machinery and many others. We know 
of at least one machine-tool building 
firm that has had this provision in its 
contract for eight or ten years, and its 
business has grown, and grown tremen- 
dously. 

The consensus of opinion, as we are 
able to gather it, is in favor of adopting 
such a provision throughout the indus- 
try. Undoubtedly it will be done. What 
an opportunity for coéperation! What 
an opportunity for those firms that are 
large and powerful to lead, and thereby 
help those that are less influential! 








The Ranken School of 


Mechanical Trades 








There are few more striking examples 
of devotion to an ideal than shown in 
the gift of David J. Ranken, Jr., of St. 
Louis, Mo., of practically his entire for- 


tune for the enlargement and mainte- 
nance of the school which bears his 
name. The gift amounts to more than 


$3,000,000, which is placed entirely in 
the hands of the board of trustees, and 
while larger amounts may have been do- 
nated by others, we know of no other 
case where it has left the donor com- 
paratively poor. 

It is stated that Mr. Ranken has lived 
for years in three small rooms over a 
grocery store, where he has worked out 
all the plans for this school and has ac- 
cumulated the necessary means by deny- 
ing himself many of the luxuries which 
his income might have procured. 

Mr. Ranken’s idea has been to found 
a trade school for boys over 15 years 
of and to give them a thoroughly 
practical education in the trades at a 
very nominal fee. In addition to the 
money, Mr. Ranken gives what is even 
more valuable at times—personal service 
in visiting the school every day and 
watching the boys, as well as the char- 
acter of their instruction. He insists that 
no time be spent in teaching theory which 
has no practical application and _ that 
everything taught in the lecture room be 
worked out in actual practice in the shop. 
The boys of St. Louis, as well as the 
mechanical industry of the country, are 
indebted to Mr. Ranken and his efforts 


age 


should not be measured by the money do- 





AMERICAN MACHINIST 


nated, but rather by the desire to be of 
service to the boys and the example of 
self denial in order to accomplish this 
purpose. 








Brutality in Design 








At the recent meeting of the American 
Society of Mechanical Engineers, in At- 
lantic City, reference was made to ma- 
chine tools designed many years ago by 
the honored member, John Fritz, for the 
Bethlehem Steel Company. In this refer- 
ence they were characterized as “brutal 
in design.” It was also stated that they 
were the only tools in the Bethlehem shop 
that were capable of measuring up to the 
requirements of high-speed steel when 
that was introduced. 

Mr. Fritz was present at the session 
and said that when those machines- were 
designed, the only way he knew of to ob- 
tain that all-essential quality, reliability, 
was to resort to massive proportions in 
the parts. The expression “brutal in de- 
sign” is new as applied to machine tools, 
probably will come into but little use and 
wisely so. Yet it is merely a_ rough, 
forceful way of characterizing that ele- 
ment of design that leads to reliability. 

Reliability in a machine is of more 
value to both builder and user than the 
last refinements of distribution of ma- 
terial in order to meet the requirements 
of computed stresses. 

An engineer has been defined as a man 
who is constantly compelled to make up 
his mind. The limit of design in a ma- 
chine part is obviously that point where 
it will break, distort, or wear out; in other 
words, where it becomes too weak. In its 
last stages, the paring of a design in or- 
der to bring it as closely as one dares to 
this lower limit is not a question of judg- 
ment, not a question of engineering, but 
a question of guesswork. Let us there- 
fore have more intelligent brutality in de- 
sign. 








NEW PvuB.icaTIOns 








SELF TAUGHT MECHANICAL DRAWING AND 
ELEMENTARY MACHINE DesIGN. By 
F. L. Slyvester and Erik Oberg. 333 


5x7'4-inch pages, 218 illustrations, 
cloth bound. Published by Norman 
W. Henley Company. Price $2. 


Reviewed by E. H. Fish. 

This is another of the conventional 
books on the subjects stated. It begins 
with the use of instruments, geometrical 
drawing and projection; to the last 18 
pages are devoted. Since under projec- 
tions are included intersections, develop- 
ments of surfaces and isometric projec- 
tion, in addition to the whole art of third 
angle projection it will be seen that the 
treatment is hurried. Chapter V on work- 
ing drawings is the best part of the book 
in that it gives in condensed form a large 
part of the conventionalities that occur 
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in average drawing-room practice. There 
are brief chapters on formulas, trigonon- 
etry, treating of right triangles on!'y, 
mechanics and strength of materials. 
Cams and gearing are given the major 
portion of the remaining space. Belt 
transmission, fastenings and quick return 
motions complete the book. Scarcely any 
attention is given to the design of ma- 
chine frames, sliding or rotating bear- 
ings, momentum of reciprocating parts, 
oiling devices, etc. If this work is to be 
ccnsidered as a brief statement of well 
known facts, edited by the authors, it is 
well worth the price, but no one should 
buy it with the belief that by its use he 
can teach himself either drawing or ma- 
chine design. As an aid or reminder to a 
teacher of drawing or to a man already 
familiar with shop and drawing room 
methods who wants to know what things 
he may profitably study more thoroughly 
this book will prove a valuable aid. 








PERSONALS * 








Fred Holz and A. Hundert, of Donau- 
werke Ernst Krause & Company, of 
Vienna, who have been visiting the firms 
they represent, have returned to Germany. 

A. C. Davis, formerly master mechanic 
of the Pennsylvania Railroad lines west 
of Pittsburg, has accepted the position of 
superintendent of the American Manufac- 
turing Company, Jamestown, N. Y. 

H. E. Bridgewater has been appointed 
superintendent of the Secor Typewriter 
Factory, Derby, Conn., to succeed P. C 
Locke. Mr. Bridgewater has been in the 
employ of this company for the past eight 
years. 

An important communication addressed 
to William A. Jones, formerly of Noroton 
Heights, Conn., has been sent him in our 
care. If he will advise us as to his pres 
ent whereabouts we shall forward the 
communication. 

Paul L. Joslyn, formerly occupying th« 
position of mechanical engineer with the 
Minneapolis Steel and Machinery Com 
pany, has accepted a similar position wit! 
the Nordberg Manufacturing Company, 
Milwaukee, Wis. 

C. H. M. Atkins, president of the Cin 
cinnati Planer Company, has sailed for 
four months’ trip abroad. Mr. Atki: 
will visit England, Scotland and Irelan 
and all of the countries on the contine: 
before returning. 


J. H. Zimmerman has recently r 
signed his position as superintendent « 
the Lamson Consolidated Store Servi 
Company, Lowell, Mass., to accept t! 
position of general factory manager 
the Timken Roller Bearing Compan 
Canton, Ohio. Mr. Zimmerman has be« 
located in his new field of duties sim 
June 1. 


*Items for this column are solicited 
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New Tools and Shop Appliances 














The Rochester Boring, Drill- 
ing and Milling Machine 








The illustrations show the No. 3 size 
of a new machine built by the Rochester 
Boring Machine Company, Rochester, 
N. Y. Dimensions specified hereafter re- 
fet to this particular size. Two larger 
sizes are under construction and others 
will be built as the demand arises. This 
machine has a spindle 33¢ inches diam- 
eter, with a continuous traverse of feed 
of 36 inches and has a No. 5 Morse taper. 
Any length of traverse can be obtained 
without resetting by simply lengthening 
the spindle. Vertical movement of saddie 
is 54 inches and horizontal traverse of 
column, 6 feet. Spindle, column and sad- 
dle can be traversed or operated either 
by hand or power, with fast or slow mo- 
tion, as desired. Ball thrust bearings 
are used in all places where end pressure 
is exerted. The spindle is journaled 
in adjustable taper bearings provided with 
lock nuts and anti-friction collars. All 
gears are either nickel chrome steel, cast 
steel or manganese bronze and are care- 


fully cut to make smooth running and 
noiseless gears. 
The. standard machines are arranged 


with electric motor drive. By placing the 
motor on top of the column, a most direct 
and efficient way of transmitting the 
power has resulted, eliminating many 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 























gears and shafts for transmission. 
the severe conditions under which 
machines operate, this arrangement 
proved to be very convenient. 


power constant-speed motor, running 


With 
these 

has 
A 3-horse- 
at 


1000 revolutions per minute, on a No. 3 
machine, gives ample power to run a 
milling cutter 12 inches in diameter at 80 
feet or more cutting speed, with a heavy 
cut through cast iron. 

The power is transmitted to driving 
mechanism by vertical shaft shown in front 
of column, all contained and inclosed 
in the saddle. This vertical shaft runs 
at 750 revolutions per minute and is con- 
trolled by friction clutches, operated by 
Starting lever, shown in front of saddle. 
This lever controls the starting, stopping 
and reversing of driving mechanism in 
the saddle. In the neutral position, all 
clutches are disengaged and the shaft 
runs idle, while the driving mechanism in 
saddle remains at rest. In downward po- 
sition clutch for forward running is en- 
gaged and in upward position clutch for 
reversing speed is engaged. On the right- 
hand side of the column a switchboard is 
arranged for stopping and starting of mo- 
tor. The driving power is transmitted 
from the vertical shaft through the bevel 
gears and clutches to change speed gears, 
and by a tumbler-gear arrangement con- 
trolled by speed lever, desired speeds are 
obtained. The combination of back gear- 
ing gives 10 speed changes for spindle 
which, range 
per minute. For standard machine 
speeds can be varied in the same ratio 
All speed changes are arranged in geo- 
metric ratio. The intermediate shaft car- 


15 to 200 revolutions 
these 


from 





— 
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Two 





VIEWS OF THE 








ROCHESTER FLOOR BORING MACHINI 







































Finger Operating C« 


rating Finger 


tch Ope 


Cl! 


1178 


rying the clutches for driving back gear- 
ing, carries a pinion fastened to the end 
of the shaft. This pinion meshes into and 
drives a large gear mounted on a sleeve 
bushing. The sleeve drives the spindle 
by two spline-keys. By providing ample 
clearance between the sleeve and spindle, 
vibration from gears does not affect it. 
The spindle is mounted in taper bear- 
ings of phosphor bronze adjustable from 
the outside, both being ground to size. 
The sleeve carrying the driving gear, and 
rotating the spindle, has teeth cut on one 
end which mesh into pinions driving a 
planetary gear. This planetary gear, 
through three pinions meshing into it, 
drives the rotary nut en the spindle by 
three other pinions. The nut has a heavy 
flange, which rotates between large ball 
thrust bearings with 34-inch steel balls, 
and takes the end thrust from the bar in 
either direction. When the feed is dis- 









engaged, the nut is rotated at the same 

speed as the spindle and spindle remains 
fT = Clutch 

p. sp ng - Adjusting Nut 
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Fic. 2. THE DRiviNG CLUTCHES 
in a fixed position. py the planetary-gear 
system engaging the feed gearing, a dif- 
ferential rotation can be given the nut, 
advancing or retarding same. The ad- 
vancing or retarding rotation effects the 
traverse of the spindle, and spindle is 
moved in either direction as desired, for 
feed. The driving pinions for planetary- 
gear system, are carried by spindle feed 
gear operated by feed-change gears. This 
is all clearly shown in Figs. 3 and 4. 
The feed-change gears, arranged wiih 
back gears, give eight different feeds to 
the spindle, ranging in geometric ratio 
from 0.01 to 0.25. These gears are en- 
gaged by a sliding spring key, which can 
engage the gears in three places. The 
feed is reversed when desired by alter- 
nately meshing the driving pinion or an 
intermediate gear. Properly propor- 
tioned gear transmits motion from feed- 
change gears to shaft carrying feed hand 
wheel. A _ friction clutch, operated by 
clamping nut, shown on the outside of 
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the handwheel, serves to engage the 
power feed, and can be adjusted to give 
a yielding point for safety of tools. 
The inner handwheel is mounted in 
front of the saddle on a hollow shaft, 
which, by proper gearing, operates the 
traverse of column. The outer wheel 
controls motion of saddle on column, and 
the inner hand is provided with a double- 
end clutch, which slides on the hollow 


Starting Lever. 
Lower Position, Forward 


Upper Position saad 


Spindle Feed Handwheel | 


Driving Clutch 
Adjusting Collars 


| 
Clamping Nut $\ 
For Power Feed 


Feed Reversing Lever ay eo 
Lower Position, Fe weerd 


Upper Position, Reverse 


Clamping Le 
for Saddle 


Morse Taper 


Adjusting Nut for 
Spindle Bearing 


Column Traversing Handwheel’ 


Column Handwheel-- 
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rapid traverse for saddle and column and 
spindle of 6'2 feet per minute. This 
shaft can engage either the feed gears, 
the rapid traverse gearing, or be entire- 
ly disengaged. 

The saddle is perfectly counterbal- 
anced by a weight sliding on the back 
of the column. The bearing on the out- 
board column for supporting the boring 
bars, is traversed by similarly concen- 


Speed Change Lever 
jf 
& Paciet Direct Geared = 
5 Positions Beck Geared } 10 Speeds 


/ Feed Back Gear Lever 


. : 
Inner Position, 
Outer Position 












jFeed Change Lever 


Direct Geared 


— Back Geared§ ° Feeds 


Speed Back Gear Lever 
Upper Position, Back Geared 
Lower Position, Direct Drive 








\ 
Traverse Lever 
Left Position, For Milling Feed 

Right Position, For Rapid Traverse 





, Draining Plug for Oil 


Saddle Traversing Handwheel 


Push to Inner Position for Column Traverse by Hand or Power. 
Column Handwheel-- Pull to Outer Position for Saddle Traverse by Power, 
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Fic. 3. THE SELF-CONTAINED SADDLE AND How It Works 


shaft. Pulling the inner handwheel out- 
ward engages a clutch on the outer hand- 
wheel, and power drive is engaged to the 
inside shaft, transmitting motion to a 
rotating nut on elevating screw, which 
elevates the saddle. By pushing inner 
handwheel to its inner position, a clutch 
fixed in the hollow shaft is 


engaged, and 
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trically arranged handwheels as on the 
saddle, but operated by hand only. Sad- 
dle column, as well as support column, 
has solid wedge gibs and clamping de- 
vices for locking in desired position. 
Only one rail of base slide is used for 
guiding column traverse, which gives a 
long, narrow bearing. The T-slotted base 


Driving Gear for Spindle H Back Gears for Feed Change ‘icars. 
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the vertical shaft for traversing column 
is driven. These gearings connect with 
the feed-change gear without the back 
gears, and four feed changes are avail- 
able in either direction for traversing 
saddle or column when milling. 

The shaft carrying the worm that ac- 
tuates the traverse has a clutch on the 
outside, by which direct high-speed con- 
stant gearing can be engaged, giving a 
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SPINDLE MECHANISM 


plate on standard machines is 6x9 feet, 
but can be varied to suit. 

From the foot platform the operator 
can control every movement of the ma- 
chine, from starting and stopping the 
motor to traversing the column sadd! 
or spindle in any direction. Quick power 
motion can be used for traversing the 
spindle, saddle and column in any direc- 
tion, which results in saving a great dea! 
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the machine is 
stopped or re- 
traverse 
but it 


labor and 
started, 
rated horizontal 
for this size machine is 6 feet, 
can safely be operated for 7'% feet. 

One of the special features is that the 
spindle can be fed its full length with- 
out reclamping, thus giving any required 
range of feed desired by using different 
length bars. The rotating of the nut and 
other parts with the spindle makes the 
feed very sensitive and the smallest 
drills can safely be used. 

Graduated scales with vernier readings 
are provided for column and base slide 
as well as outboard support and slide. 
A micrometer reading is provided on the 
spindle-feed handwheel, in boring, drill- 
ing and milling. 


of time and 
instantaneously 
versed. The 








All Geared Automatic Rever- 
sing Tapping Machine 








The accompanying illustration shows a 
new all-geared automatic reversing tap- 
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so that when the tap reaches depth re- 
quired, spindle will automatically reverse, 
backing out at double speed. It may also 
be set so as to trip automatically (or by 
hand) stopping the spindle, instead of re- 
versing it. 

The small hand trip lever shown is for 
use if desired to reverse or stop spindle 
at any point in the operation. 

There are no cone belts, there being 
four direct-geared speeds and four back- 
geared speeds, making eight available 
changes of geared speeds. 

These machines are built in 20-inch 
and 24-inch sizes. The 20-inch machine 
drives a 14-inch U. S. Standard tap 
125 revolutions per minute in cast iron 
without back gears. When back gears 
are in, it will drive a 1'4-inch U. S. 
Standard tap 50 revolutions per minute 
in cast iron. 

The 24-inch all-geared drill will handle 
up to 2 inches U. S. Standard tap. 

With positive power feeds added to 
these machines, they can be used for both 
drilling and tapping. 

















\LL-GEARED AUTOMATIC TAPPING MACHINE 


‘ing machine manufactured by the Barnes 
rill Company of Rockford, III. 

While the general design is the same as 
he standard all-geared drill manufact- 
red by this firm, it will be noted that 
ere is but a single pulley for driving 
nd reversing. The friction clutch gears 
ive reverse speed of 134 to 1, these 
ars being on the driving end of the ma- 
hine. 

Automatic reversing mechanism is in- 
uded for depth tapping. It can be set 


An Automatic Cotter Pin 
Machine 








In designing this machine the endeavor 
was to obtain-a complete exposure of all 
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The vertical rolls VR of the roll 
straightener A are geared together and 
driven by a chain from the lower feed 
roll shaft. The feed rolls are indicated at 
FR. On the lower roll shaft is a friction 
clutch, which is released automatically, 
thereby stopping the feed during the 
formation of a cotter pin. The guide G 
lines up the wire to pass directly under 
the cutoff knife K, and into the groove 
in the forming dies DD. These dies are 


secured to the slides SS that are actu- 
ated by cams CC on the side shafts. 
The former, or breaking down tool, is 


only indicated at F, since it cannot be 
seen on account of the part of the strip- 
ping mechanism being in front. It pro- 
jects to the front from a sleeve in the 
vertical slide V S, and also to the rear of 
this slide and engages in a_ vertically 
slotted angle piece secured to the slide 
HS, which moves in a horizontal plane, 
but at right angles to the slides SS. The 
vertical adjustable post P is supported in 
the ends of the horizontal slide HS and 
carries the pin PJ, around which the eye 
of the cotter pin is formed in the dies. 
The pin is also hidden from view by part 
of the stripping mechanism. The adjust- 
able stop gage B is connected with the 
friction clutch on the lower feed roll 
shaft and releases that clutch when the 
wire has been fed into the machine to the 





AN AUTOMATIC COTTER-PIN MACHINI 


its principal working parts in order that 
the tools might be readily adjusted with- 
out any obstruction. The machine here 
illustrated is built by the F. B. Shuster 
Company, New Haven, Conn., will form 
round keys from % to inch diameter, 
and flat keys not exceeding 1 inches 
wide. Pins of either description can be 
formed from 1 to 7 inches in length. 
The three-step cone permits regulating 
the speed in proportion to the length of 
the pin to be formed. 


proper length. The milling head M bevels 
the end of the cotter pin and is actuated 
by the cam MC and the levers LL. 
The stripping mechanism H is operated 
by the cam HC. 

The operation of the machine is as 
follows: The wire passes through the 
Straightener A, feed rolls FR, guide G, 
then over the dies DD and under the 
former or breaking-down tool F, until it 
strikes the stop gage B. This releases the 
friction clutch, stops the feed rolls and 
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immediately the wire is cut off at K, 
after which the former is carried down 
between the dies and bends the wire into 
a U shape. The horizontai slide HS 
then moves to the .rear, withdrawing the 
former F from the U shape and inserting 
the pin PJ into the place vacated by the 
former. The side slides SS then move 
forward toward the center, squeezing the 
free ends of the U together, thus form- 
ing the eye of the cotter pin around the 
pin PJ. The cotter pin is held in this 
position until the milling head M_ de- 
scends and mills the bevel on the end of 
the cotter pin, for which the dies open 
and the stripper H removes the cotter 
pin from between the dies and strips it 
from the pin PJ. When the cotter pin is 
removed from the dies the friction clutch 
is automatically thrown into operation 
and starts the feed for the next cotter 
pin. 








Quick Change Sensitive Drill 
Press 








In the accompanying illustrations is 
shown a new design of sensitive drill 
press now being put upon the market by 


— 











—— —_ 
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PRESS. 


QUICK-CHANGE SENSITIVE DRILI 
MULTIPLE-SPINDLE TYPE 
Machine 


the Dwight Slate Company, 


Hartford, Conn. The novel feature of 
this machine is the form of belt drive by 
which four speed changes are obtained 
by the shifting of two levers, but without 
the shifting of the belt, and without the 
use of cone pulleys. The _ illustration 
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shows that a continuous belt, which is 1'4 
inches wide by 17 feet long, passes sev- 
eral times around various pulleys and 
idlers. Speed changes are accomplished 
through cone clutches connecting to dif- 
ferent sized pulleys which are mounted 
on stationary hollow quills, this latter ar- 
rangement being used to obviate side pull 
and friction on the spindles. 

Four speeds are obtainable; 500, 800, 
1280 and 2050 revolutions per minute. 
The control levers are on the side of the 
top column and are self locking in all po- 
sitions. The lower lever also controls the 
Starting and stopping so that, with the 
multiple-spindle machine, each spindle is 
independent of the others, and tight and 
lcose pulleys are eliminated. The bear- 
ings of all the pulleys and spindles are of 
the ball type, to reduce friction and ob- 
viate the necessity of frequent oiling. 

Spindles are balanced by flat coil 




















Fic. 2. DETAILS OF BELT DRIVE 


springs located in the sliding head. Ad- 
justment may be made to exactly counter- 
balance the spindle, or if desired, the 
spindle may be automatically returned to 
the upper position. It is claimed that the 
spring gives a more sensitive feed than 
the usual counterweight. Positive depth 
stops are provided for each spindle. 

In multiple-spindle machines all the 
spindles may be driven from a common 
shaft, thus all being limited to the same 
range of speed changes, although each 
independent of all the others, or if de- 
sired, separate drive may be provided for 
one or more spindles, so as to give a dif- 
ferent range of speed changes for these 
latter spindles, for tapping, counterbor- 
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ing, facing, etc. The spindles are bored 
with No. 2 Morse taper, and they are in- 
tended to drive high-speed drills up to 
and including 29/32 inch diameter, to 
their full capacity. 

This drill is also made in a motor- 
driven type. 








Simple Engine Lathe 








The accompanying cut shows an im- 
proved engine lathe built by the South 
Bend Machine Tool Company, South 




















New SouTtTH BEND ENGINE LATHE 


Bend, Ind. The lathe swings 13 inches 
over the bed, takes 33 inches between 
centers, and may be operated by either 
foot power or countershaft as desired. 
It is a lathe of simple design and con- 
struction and contains all the necessary 
practical features to take care of a gen- 
eral line of repair-shop work as well as 
being suitable for manufacturing small 
parts in large quantities. 








A Heavy Pipe Threading 
Machine 








The halftone shows a pipe-threading 
machine for pipe from 4 to 12 inches 
diameter. It is equipped with a _ 10- 

















A HEAvy PIPE-THREADING MACHINE 


horsepower Westinghouse squirrel-cag: 
type induction-mill motor. The machin 
has 10 gradations of speeds and thread 
pipe at a cutting speed of 28 feet pe 
minute. It is built by the Stoeve 
Foundry and Manufacturing Company) 
Myerstown, Penn. 
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The ‘‘Beaver’’ Pipe Die Stock 








This die stock is made with narrow dies 
which recede to form the pipe taper. This 
makes an easy cutting die so that a man 
is Said to cut a 2-inch thread without 
difficulty. Pipe from 1 to 2 inches is 
threaded with one set of dies by simply 
shifting a cam. A universal chuck cen- 
ters and grips all sizes of pipes by a 
cam movement and without the necessity 
of loose bushings, grip screws or loose 
parts of any kind. 

This is made by the Borden Company, 
Werren, Ohio. 








Lodge & Shipley 36x42-inch 
Crank Shaft Lathe 








The Lodge & Shipley Machine Tool 
Company, Cincinnati, Ohio, has recently 
built a lathe for turning large crank 
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for pins at different angles. A steel strip 
B, bolted in the slot at one side of the 
chuck plate, locates the chuck at just the 
proper distance off center to give the 
correct throw for the crank pin to be 
turned. The weights attached to the face- 
plate opposite the chuck are to counter- 
balance the chuck and crank shaft when 
turning the pins. 

When turning the pins, the outer sup- 
port E holds the tail end of the crank 
shaft. This outer support is a carrier 
chuck, but not a driving head, the 
drive for the crank shaft is from the 
faceplate end only. The shaft is held 
at the proper distance off center by be- 
ing gripped in a hinged bearing which 
is attached to the central rotating chuck. 
There is an annular bearing in the outer 
support, so that the chuck carrying the 
eccentrically iocated shaft is free to 
volve. Thus the clamping bearings of 
both the swiveling chuck and the outer 
support can always remain in line as 
the shaft revolves. cuter support 


as 


re- 


his 
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be placed in them and gripped, without 
danger of springing. The locking pins 
are then withdrawn, leaving the chucks 
and shaft 

Connected front and rear tool rests are 
used. Both tool cast in one 
piece with the slide that is 
mounted upon the bridge of the carriage. 
This slide has power feed and hand 
movement. An upright post gives a firm 
support to each tool out to the 
cutting point. 

The front block 
Two of these C are for facing the cheeks 
of the shaft and are carried in a hinged 


free to revolve. 


rests are 


long cross 


almost 


carries three tools 


holder so that they can be thrown back 
when not in use; the third tool D turns 
the cylindrical portion of the pin. The 
rear tool rest has a holder containing 
two cutting tools spaced just the proper 
distance apart to fillet the ends of the 
pin, and thus determine the length of 
the portion which is to be turned. Mul- 
tiple stops for length and cross feeds 


are included in the equipment. 
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CRANK-SHAFT 


hafts. It is a 36-inch standard patent- 
lead lathe, swinging 42 inches over the 
hear, with the crank shaft in place. The 
alftone gives details of the crank-shaft 
turning attachment. 
A swiveling chuck A attached to the 
iceplate, carries one end of the crank 
laft by securely gripping it in a bear- 
ig having a hinged cap. The base upon 
hich the chuck swivels has a tongue 
hich fits a planed slot passing through 
center of the faceplate. Thus the 
iveling chuck can be placed with its 
nter coincident with the center line of 
lathe to turn shaft bearings, or it 
n be set eccentrically any desired 
ount to turn shaft pins. The swivel 
se allows the shaft to be turned to set 





LATHE 


rest, by gripping 
of the cheeks. 


serves as a steady 
shaft close to one 


also 
the 

Locking pins at H and N bring the two 
clamping bearings into alinement 
with each other before the hinged caps 
are finally tightened to grip the crank 
shaft. The faceplate locking pin is car- 
ried in a bracket attached to the inner 
ways of the bed; a star knob on the front 
of the _ bracket 
means for sliding the pin into or out of 
The locking pin 


exact 


furnishes convenient 


its seat in the faceplate 


in the outer support is similarly op- 
erated. Before placing the crank shaft 
in the lathe, the two locking pins are 
slipped into their seats. This exactly 


alines both chucks so that the shaft can 
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Metal Saw with Inserted 
Teeth of High Speed 








Stee] 

In this metal saw the teeth are of 
high-speed steel and the body is con 
structed of two crucible-steel plates 
riveted together. The teeth are inserted 


and securely riveted to the crucible steel! 
plates from alternate sides and can be re 
The not 


as the body plates aré 


saw 1S 


placed when worn out. 
fracture, 


liable to 














A METAL SAw 
made of the best crucible steel for the 
purpose and given a very tough temper 
insuring a tough and rigid blade. The 
saws are made in two sizes, 24 and 32 
inches diameter, and 5/16 inch thick 


The thinness of this saw is 
one of its important advantages as a 
thin blade naturally cuts with less strain 
and requires less power than a thick one 
is made by Huther Bros., 1190 
Ave., Rochester, N. Y. 


respectively. 


This saw 
University 
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Averaging Instrument for 
Circular Chart Records 








The accompanying illustration shows 
an instrument devised by Prof. W. F. 
Durand, of Stanford University, and 
manufactured by the Bristol Company, 
Waterbury, Conn. The object of this 
instrument is to determine the average 
reading from a circular chart record, 
such as is drawn by many of the com- 
mercial recording thermometers, pres- 
sure gages and the like. In operation, 








INSTRUMENT FOR AVERAGING CIRCULAR 
CHART RECORDS 


the chart is revolved upon a pivot at its 
center while the triangular frame at the 
end of the wheel shaft is grasped by the 
operator, between thumb and finger, and 
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the rim of the wheel, which is divided 
into 100 parts and provided with a ver- 
nier reading to 1/10 of a division, gives 
the average radius of the irregular curve 
drawn upon the chart. This average ra- 
dius is the average pressure or tempera- 
ture desired, as the case may be. The 
principle of working is that the longitud- 
inal sliding of the shaft does not produce 
any rotation of the wheel, whereas the 
rotation of the chart does produce rota- 
tion of the wheel and the degree of ro- 
tation depends upon the length of all the 
component elementary circular arcs of 
which the irregular curve may be con- 
sidered to be composed. As the length 
of a circular arc within a given angle is 
in direct proportion to its radius, the 
measurement of the sum of all! these ele- 
mentary arcs is in direct proportion to 
the average radius, which is the dimen- 
sion desired. The instrument is equally 
applicable to charts having either straight 
radii, or circular-arc radii, this latter 
form being the most common for this 
type of recording instruments. 








Special Drilling Machines 








The illustration shows a special five- 
spindle drilling machine, made by the 
Buckeye Machine Tool Company, 2617 
East 76th street, Cleveland, Ohio. This 




















SPECIAL DRILLING MACHINE 


this frame, with the shaft and wheel, is 
pushed forward and backward through 
the slot in the central upright post 
(which latter does not revolve) so as to 
cause the needle depending from the 
shaft, near the recording wheel, to follow 
out the curved line traced upon the re- 
volving circular chart. The reading on 


machine has been particularly designed 
for drilling small crossholes in the ends 
of bolts, studs, rivets or similar pieces 
for the use of cotters or other retaining 
devices as has begome common practice 
in automobile, railroad and other classes 
of work. The operator simply clamps the 
pieces to be drilled, one after the other, 
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in clamping jaws controlled by the up- 
right levers shown at the back of the 
machine. These clamp the work so that 
the hole will be drilled centrally and 
also at the correct distance from the 
end of the bolt. The drill is fed automat- 
ically by the hands located on the hori- 
zontal shaft running across the front of 
the machine. Any desired feed can be 
had in this way, or, as shown by the 
central cam, a dwell or a light backward 
movement of the drill may be had if 
found necessary to help clear it from 
chips. This machine allows very rapid 
production and can be easily operated by 
any bright boy., 








Power Bench Positive 
Stop Clutch Press 








This is a medium weight bench press. 
The special feature is the new one-revo- 
lution positive stop clutch. This clutch is 
operated in the usual manner with a foot 
treadle and is released by a cam point 
striking a knuckle piece, which in its 
movement slightly raises the pull-down 














= 





PoWER BENCH PRESS WITH POSITIVE 
Stop CLUTCH 


latch and at the same time pushes it of 
the clutch lever, releasing the lever i: 
ample time to engage the driving ke\ 
which in turn pulls out and stops agains 
a positive projection, making it impossi 
ble for the press to repeat. To arrang 
the press for continuous running, it is 
only necessary to loosen a nut and drop 
the knuckle piece. 

The press has a stroke of 1% to 
inches, the die bed is 8x13 inches, th 
wheel 16 inches and the weight 375 
pounds. It is made by the Atlas Machine 
Company, Waterbury, Conn. 








To make a file take hold better, dip 
occasionally in gasolene. Have a bott 
full of the liquid handy, but always kee: 
it corked to prevent its rapid evaporati: 
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Aeroplane That Flew to Philadelphia 


The central or power section of the 
aéroplane used by Charles K. Hamilton 
in his record-breaking flight from New 
York to Philadelphia and return on June 
13, is shown in the accompanying half- 
tone. This flight will probably go down 
in the history of aviation as one of the 
most important ever made in the early 
development of the art of flying. It is 
notable, not only for the fact that a con- 
tinuous flight was made from New York 
to Philadelphia—a distance of some 86 
miles and the longest single flight ever 
made in the United States—but also for 
the fact that Mr. Hamilton was compelled 
to land in the marshes near South Amboy 
and succeeded in making the necessary 
repairs, rising into the air once more and 
reaching Governor’s island, his starting 
point, during the same day. Thus it was 
demonstrated that the aéroplane could 


By Augustus Post 








aero plane 


Phila- 


A record breaking 
flight jrom New York to 
delphia and return 

Average speed on return trip 
reaches 51.36 miles per hour. 

Machine used was Curtiss type 
specially equipped jor long dis 
tance flight. 




















7:43, when he passed over New York 
bay at a speed of over 45 miles an hour 
and headed for Elizabethport, N. J. There 
he picked up the special train which was 
to accompany him over the tracks of the 
Pennsylvania railroad, passing through 
Trenton to Philadelphia. He reached 
Philadelphia at 9.26 a.m. 

















AEROPLANE USED BY CHARLES K. HAMILTON IN NEw YorK TO 


PHILADELPHIA 


only fly for long distances, but that 
could alight on necessity, even under 
most unfavorable conditions, and then 

again and continue its flight. It is 
doubtedly a source of congratulation 
t Mr. Hamilton was compelled to land 
the Jersey marshes, for by so doing 
1as shown us yet another proof of the 
ibility toward which the aéroplane is 
dly developing. 


RECORD OF THE FLIGHT 


Mr. Hamilton left Governor’s island at 
6 a.m., making a wide circle over the 
| ground of the island, then rising 
dly to a hight of about 200 feet; a 
ute and a half later he passed over his 
rting point and continued turning until 


FLIGHT 


He left Philadelphia for New York on 
the return trip at 11:30 a.m. and reached 
South Amboy, where his motor began to 
skip badly, and he was forced to land. 
This landing was made on the marshy 
ground along the shore of the Raritan 
river. In landing the propeller 
broken, and it was found necessary, not 
only to replace this, but also to replace a 
broken spark plug. After the repairs 
were made the machine was carried to 
the higher ground of the country road 
and a start was made at 6:17 p.m. 

Governor’s island was reached at 6:40 
p.m., 11 hours after leaving. 

The time made to Philadelphia was 1 
hour and 50 minutes; Philadelphia to 
South Amboy, 1 hour and 21 minuts; 


was 


South Amboy to Governor’s island, 23 
minutes; total distance covered to Phila- 
delphia and return, 175 miles; total time 
in the air, 3 hours and 34 minutes. Aver- 
age speed 46.92 miles per hour, on the 
trip from New York to Philadelphia: 
average speed from Philadelphia to New 
York, 51.36 miles per hour. 


THE MACHINE 


The machine used by Mr. Hamilton was 
the same aéroplane used by Glenn H. 
Curtiss in winning the International avia- 
tion cup at Rheims last year, and is es- 
sentially the same as the machine used 
by Mr. Curtiss in his Albany-to-New York 
flight. additions, however, 
made to the machine in order to prepare 
for the long flight of 86 miles without a 
stop. 

A large torpedo-shaped gasolene tank 
5 feet long, 1 foot in diameter, holding 
20 gallons, was fitted above the engine 
and directly underneath the upper plane, 
replacing the standard tank which only 
held 7 gallons. 

The radiator of the engine was en- 
larged by soldering cylindrical cans of 
about the size of a tomato can and hold- 
ing a little over a quart apiece, one on 
either side of the top of the radiator. 
These details are plainly shown in the 
halftone illustration. The oil tank was 
also enlarged and held a little over two 
gallons of oil. 

No floats, air bags or other means for 
sustaining the machine in the water were 
added, although the flight led over New 
York bay and the Kill von Kull. 

The surfaces, 6r sustaining planes, are 


Some were 


the same as the standard machine, 26 
feet by 4 feet 6 inches. New ailerons 


were added of stiffer construction, 7 feet 
by 2 feet 11 inches, these being 3 feet 
wider than the old ones. The flying weight 
was approximately, gasolene 175 pounds, 
oil 40 pounds, water 75 pounds, aviator 
110 pounds, engine 225 pounds, plane 300 
pounds, making a total of 925 pounds. 

In starting Mr. Hamilton broke the 
propeller with which the machine was fit- 
ted, and it was necessary to replace this 
by the one used by Mr. Curtiss in his 
Hudson-river flight. This propeller, which 
was made of laminated mahogany and 
spruce, is 7 feet in diameter and gives a 
thrust of over 300 pounds. 








Trade of the United States with France 
for the fiscal year just ended will prob- 


ably aggregate 250 million dollars, the 
largest on record; divided between ex- 
ports and imports within 10 million, the 


larger amount falling to the latter. Of the 
exports for the 10 months ending with 
April metal working and electrical ma- 
chinery amounted to close to one million 
dollars. 








1184 


AMERICAN MACHINIST 


June 23, 1910. 











Increasing Shop 


Capacities 














John Jennings will build a sawmill at New 


London, Wis. 

Jacob Kaufman is extending his planing 
mill at Berlin, Ont. 

rhe “Soo” Line will build a 15-stall round- 
house at Irvine, Wis. 

The city of Toronto, Ont., will buy $20,000 
worth of water meters 


1 


est 


on 


lilding a large 


rhe Strathroy (Ont.) Furniture Company is 
addition 


lhe Cataula (Ga.) Canning Company will 


ablish a canning plant 


fhe Wundur Furniture Company, Berlin, 


t.. is doubling its plant. 


The Toronto Engraving Company will erect 


lew plant to cost S1o0,000 


The Belmont Iron Works, Eddystone, Penn., 
power house. 


is erecting a new 

The Berlin (Ont.) Foundry Company is 
making extensions to its plant. 

rhe Canadian National Carbon Company 
will erect a factory in Toronto 


lish a plant at 


Che Narecross Marble Company will estab- 
Bridgeburg, Ont 

fhe National Bag and Paper Company will 
t a $500,000 plant at Ottawa 

The Monitor will erect 
urge tactory at Bridgeburg, Ont 


Ilarrow Company 


rhe American Gas Machine Company wil 


ct a plant at Albert Lea, Minn 


fine Waterloo (Ont.) Furniture Company 
is erecting an addition to its plant 

lhe Maltleable Tron Company, Bridgeport, 
Conn., will improve its power plant 

John Treber will erect an ice plant at 
Pluma, S. Th, to cost about $25,000 

John Gerstackel leer Lodge Mont., will 
ebuild his brewery, recently burned 

The Strathroy (Ont.) Canning Company 
wi double the capacity of its plant 

rl Woodward Iron Company, Bessemer, 
Ala is to erect a $700,000 coke plant 

the New England Paper Bag Company, 
\\ am. Mass., is enlarging its plant 

rhe Toronto (Ont.) Plate Glass Company 
is erecting a large addition to its plant 

rhe George J. Lippert Table Company. Ber- 
lin, Ont., is erecting a three-story factory. 

The Sayles Bleachery Companys Sayles 
ville, R. I will insta i Itration plant 

Medicine Hat, Alberta, will spend 850,000 
f new equipment for electric-light plant 

fhe French Foundry Company will erect a 
SGoo00 smelting plant at New Brunswick, N. J 

rhe Hidden Creek Mining Company will 
one a S50.000 smelter at Goose Bay, B. C 

I Lewis Spring and Axle Company, Jack 
n, Mich., is erecting a two-story addition 

rhe Nemasket Worsted Mills, Middleboro 
Mass will add to its electrical equipment 

| Martin & Wilches Comapny. Camden 
x. J will build an addition, also new power 

Phi American Emery Wheel Company 
r dence, R. -L., will erect addition to its 
nt 

I Chiy va Sugar Company, Chippewa 
| Ne F s looking r site fo i new 
pla 

Wood, Vallance & Co., Hamilton, Ont., hard 
' manufacturers are extending thei 

rl MeLaughlin Motor Carriage Company, 
‘) iwa, Ont., will ereet an addition to its 
plant 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























srantford, 


Plow 
Ont., will spend $350,000 on extensions to its 


The Cockshutt Company, 
plant 

The Oregon & Washington 
establish extensive repair shops at Centralia, 
Wash 

The city of Petersburg, W. Va.., 
waterworks and electric-light 


Railroad will 


plans con- 
struction of 


plant 
The London (Ont.) Concrete Machinery 
Company will erect a new plant in East 
London 
The Cascade Lumber and Shingle Com- 


pany, Snohomish, Wash., will rebuild a mill 
at once 


The citizens of Canton, Kan., voted $30,000 
ght plant and water- 


bonds for an electric-l 
works 

The Waterloo 
erecting an 


Engine 
addition to its 


(lowa) Gasolene 
Company is 
foundry 

The Mooney tiscuit Company, of Strat- 
ford, will evect a $250,000 plant in Winnipeg, 
Manitoba 


Bill has been passed appropriating $1,2 
Federal building in New Hay- 


50.- 
OOO for a new 
en, Conn 

A. Graesser will establish at Guelph, Ont., 
one of the largest chemical works in America, 
it is said 

The Interstate Automobile Company, Mun- 
cie, Ind., is preparing to erect an addition to 
its plant 
levator 


The Otis-Fensom Company is 


building large additions to its plant in Ham 
iftton, Ont 
Augustine, Fla., will install 


Address 


rhe city of St 
new machinery in its waterworks 
the mayor 
erected for <A, 


D356-38-40 Crooked street, 


A new shop is to I 
Finkel & Son, at 
Chicago, Ill 

The Merchants 
Ont.. is erecting 


tora 


Berlin 
plant to 


Rubber Company, 
extensions to its 
eost STO 

TI Rockford ¢IlhL) 


contract for the construction of two additions 


Desk Company has let 


plant 


' 


Che Dominion Steel Company will equip a 
S1.000.000 wire and nail factory at 


Breton 


Sydney 
Cape 
rhe Garry Tron and Steel Company, Cleve- 
land, Ohio, will move its plant to Niles, Ohio, 
about July 1 
The Metropolitan” tower Company. of VPe- 


trolia, Ont will build a large power plant 


near Ottawa 


The Wisconsin Incubator Company, Racine, 


Wis., will shortly 


S1O.000 


build a plant at a cost of 
about 
The National Oil Core Company will build 
a two-story factory at 51-75 Alabama street 
Buffalo, N. Y. 
The Northern Casket Company, Fond du 
Lac, Wis., will erect additions to its plant 


to cost S20 000, 


The Cutler Desk Company, Buffalo, N. Y 
will erect an addition to its plant, tripling 
present capacity 

The Columbia Mesh Knitting Company, Al 
bany, N. Y., is contemplating the erection o 
an additional mill. 

The Warner &« Company, Clev: 
land, Ohio, will erect at once a five-story ad 
dition to its plant 


Swasey 


The Aluminum Casting Company, Fairfiel 
Conn., has awarded contract for the constru 
tion of an addition. 

Diego, Cal., man 
looking f: 


Henry McKnight, San 
facturers of porcelain 
site for a new plant. 


ware, is 


The John H. Kaiser Lumber Company w 
remove its box factory from Muscatine, low 
to Eau Claire, Wis. 

Extensive improvements will be made 
the sawmill of the Waterman Lumber Co: 
pany, Marshall, Tex. 

Vickers Sons & Maxim has filed plans 
a $2,500,000 shipbuilding and repairing pla 
at Montreal, Canada 
(Ohio) Woolen 
will move to Marysville, Ohio, where a n 
plant will be erected. 


The Lancaster Compa 


The Marysville (Cal.) Water Company 
erecting an annex to present plant to ho 
auxiliary water 

The Russell 
pany, of Minneapolis, 
lactory 

The Mobile (Ala.) Stove and Pulley Wo: 
which 


system. 
Manufacturing Co 
Minn., will rebuild 
burned 


Grader 
recently 
is said to be looking for site on 
establish a branch plant. 


The Manteuffel 
Minneapolis, 


Refrigerator Compa 
Minn., will rebuild its fact: 
recently destroyed by fire. 

The Canada Foundry Company, of Toront 
will spend $100,000 equipping a 
steel plant at Bridgeburg. 


struct 
The Germofert Manufacturing Compa 
Charleston, S. C., will ereet additional bu 
ings at its fertilizer plant. 

John C. Hansen, of Chippewa Falls, W 
is planning the erection of a factory for 
manufacture of keyless locks. 

Roofing and Manutfa 
Minneapolis, Min., will e 
a new factory to cost $12,000, 

The J. R. Watkins Medical Company, 
nona, Minn., is considering the 
addition to its plant. 
Michigan 
is planning the es 
plant in Canada 


The Crittenden 
ing Company, 


erection 
six-story 
It is reported the Stove ¢ 
pany, of Detroit, Mich., 
lishment of a 
I. J. Finn is putting up a three-story 
ing on Tenth street, St. Paul, Minn., t 


used as a tin shop and factory. 


The Canada Vin Company will erect a 
tory at St. Marys, Ont., for the manufa 
of pins and other small articles. 

The Enameled Concrete Machinery M 
facturing Company, Des Moines, Iowa, is 
ing to secure site for a new plant. 

The Coshocton (Ohio) trick Compan) 
making extensive improvements at its p! 
Capacity is to be increased one-third 
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Contract has been awarded for the erec- 
tion of a five-story addition to the Globe 
Knitting Works, Grand Rapids, Mich. 

The New York Central Railroad Company 


build a large roundhouse in 
Rochester, N. Y. 


is planning to 
righton, outside of 


rhe Beacon Manufacturing Company, New 
Bedford, Mass., manufacturing cotton blank- 
ete, will make extensive improvements. 

The Peterborough Light and Power Com- 
pany will spend $125,000 in equipping an 
electrical power plant at Auburn, Ont. 

The Batesville (Miss.) Manufacturing Com- 
pany is looking for suitable location on 


which to erect large woodworking plant 


Worth Brothers Company, Coatesville, 
l'enn., boiler-plate manufacturers, are build 
ing a large addition to the west tube mill. 

rhe Couple Gear Freight Wheel Company, 
Grand Rapids, Mich., will erect a one-story 
uidition to be used as an erection house. 

The Levinson Manufacturing Company, 
Jersey City, N. J., manufacturing chairs, will 
rect a three-story addition to its factory. 

Jackson & Church, Saginaw, Mich., have 
purchased site and have plans drawn for a 
new foundry, machine shop and boiler shop, 
etc 


rhe Connecticut Company, formerly Consol- 
dated Railway planning exten- 
sive additions to repair shops in New Haven, 


Company, is 


Conn. 
The Machine Screw 
it permit for the 
ry building on Truman 

(‘onn. 

The Dobbins 
iny, Camden, N. J., 
ddition to its plant, also build a new power 


has taken 
S10.000 fae 


New Haven, 


Company 
erection of a 


street, 


Manufacturing Com- 
three-story 


Soap 


will build a 


rhe city of Orlando, Fla., 
$100,000 for the 


Freis, 


contemplates ex- 
construction of 
en- 


pending 
aterworks., J. @. 
neer. 
rhe Avery 
ild a plant at 
agricultural 


Orlando, is 


Manufacturing Company will 
Fargo, N. Il)., for the manu 
implements to 


cture of cost 


SOO OOO, 


Ilugo Bilgram, of the Bilgram Machine 
Works, Philadelphia, Venn., has purchased 
ljoining property with a view of enlarging 
indry. 

rhe International Aviation Association, 
td., will establish a $100,000 plant in Mon- 
eal for the manufacture of aéroplanes and 
lloons. 

arke, Davis & Co., Detroit, Mich., are 
anning new additions to their chemical 


ants, which will require an outlay of about 


S2OO OOO, 


of Westernport, Md., contemplates 
S1oO0 000 


rhe city 
for 
waterworks. 


bonds improve 


Address 


e issuance of 
ent and extension of 
* mayor. 

Nash 


house 


rhe 
e, Tenn., 
d furnishings, 
factory. 

rhe Hildreth 
nsing, Mich., 
ditions to its 
room. 


Navy Department. Bureau of 
Accounts, Washington, D. C 
June 28 for turret 


2613. 


Phillips & Buttorff 
manufacturing 
will build 


Company, 
and 
addition to 


stoves 


Manufacturing 
has started the 
foundry, machine 


Company, 
erec tion of 
shop and 


aning 
rhe 


es and 
n hids 


Sup 
- will 


lathe as per 


he dule 


rhe 


tinning and galvanizing department of 
Kk. T. Wright Company, Hamilton, Ont., 
ch was recently damaged by fire, is to be 


lilt at once. 


\ three-story factory building will be 


cted at Thirty-seventh and Reed streets, 
ladelphia, Penn., for the Philadelphia 
ber Works. 
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Captain Veter Smith, shipbuilder of Scran- 
ton, Miss., is trying to secure suitable loca 
tion for establishing large and modern ship 
building plant 

rhe Electric Controller and Manufacturing 
Company, Cleveland, Ohio, has purchased site 
at Newburg, on which new and modern plant 


will be erected. 

The Schoenberg Manufacturing Company, 
St. Louis, Mo., making moldings and screens, 
will build a three-story factory at 2014-18 
De Kalb street. 

The Keystone Leather Company, Camden, 
N. J., will build machine and pipe shop, also 
new power house. New Engines and boilers 
will be installed. 

The Milwaukee (Wis.) Machine Tool Com 
pany, which has purchased site in West Allis, 
will erect a plant at once About $50,000 
will be invested. 

Survey is being made of the site for the 


Vulcan Steam Shovel plant at Evansville, 


Ohio. It is 
about 


said operations will commence 


midsummer 


W. A. Stevens, of the Stevens Iron Works 
and Fireproofing Company, Cleveland, Ohio, 
will erect a new shop on Verkins avenue, near 
East Fortieth street. 

The Conant-Bryant Power Company, Wil- 
son, N. Y., has been authorized to issue 
825,000 stock to be used for establishing 
electric power plant. 

The Lodge & Shipley Machine ‘lool Com 
pany, Cincinnati, Ohio, has taken out a per 
mit for the erection of a three-story pattern 


house to cost S10,000 


The Interborough Rapid Transit Company 
has taken out permit for the erection of a 
one-story shop at Ninety-ninth street and 
Park avenue, New York 

The Milwaukee (Wis.) Electric Railway and 
Light Company will erect an addition to the 
Chambers street power plant to provide for 
addition 60,000 horsepowe! 

The Hummel & Downing Company, Mil- 
waukee, Wis., is planning the erection of a 
new plant to cost S550,000 rhe company 
manufactures folding boxes 

H.E. & C.D. Williams, 41 Spruce street, 
New York, leather manufacturers, are looking 
for site in the Middle Atlantic section on 
which to erect a new plant. 

It is reported that the Pamlico Chemical 


Rayboro, N. ¢ has purchased 


Company, of 


site at Washington, N. C., on which a large 
fertilizer plant will be built 

The Huron Milling Company, llarbor 
Beach, Mich., will build an addition to be 
used as machine shop for repair work and 
will also extend engine room 

rhomas Potter's Sons Company, Vhiladel- 
phia, Venn., has awarded contract for the 
erection of a new three-story factory to be 


used for manufacturing oilcloth 

The Western Canada Electric Company, in 
corporated at $1,500,000 and with head- 
quarters in Montreal, is to carry on the 
electric-light and power business. 

The Adamantine Clay Products Company, 
Martinsburg, W. Va., will commence work at 
once on a plant which is to be one of the 
largest of its kind in the country 

The Breeze Lumber and Manufacturing 
Company, Portsmouth, Ohio, will establish a 


Ala., for 
automobile 


plant at Selma, manufacturing 


hardwoods for 

The 
Company, 
at Center 
will 


tactories, 


Manufa 
purchased 


turing 
site 


Brass and 
Iil., 
and Harrison 


$150,000 plant 


Imperial 
Chicago, has 


avenue street, and 


erect a thereon 
Contract for the construction of a 
plant at Randall, for the N. Y.. P. & O 
Company awarded to F. C. 
New England Cleveland, Ohio 


power 
Dock 
Werk, 


has been 


building, 
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The Taft-Pierce Manufacturing Company, 
Woonsocket, R l will add 30 new milling 
machines, 25 lathes, five grinders l’resent 
capacity of tool room will be tripled 


Northern 


contemplating 


rhe Boston & Street Railway 


Company is the installation of 
the 


future 


an ISt#)-kilowatt generator in Salen 


Mass., power house in the neat 
The 


Muskegon, 


Booth Manufacturing ¢ 
Mich 
making 


‘ompany, ofl 
office 
with a 


manutacturing furni 


ture, is investigation view 


of securing site on which to erect a 


plant 


rhe A 
Columbus, 


new 


R. Miller 
Ohio, 
Manufacturing ¢ 

the 


Seating Company 
the 


ompany, 


plant 


acquired of Ohio 


has 
and and is 


up 


trass 


fitting same Io manutacture ol 


chairs 

rhe 
Iil., 
factory 
the 
Company 

rhe 
Ill., 
elevator 


opera 


Men's Association, Kewanee, 


lend 


Business 


has given site and will money f 


concern Known as 


Manufacturing 


buildings to a 
Foundry 


new 


Kewanee and 


Quaker Oats Company, of Chicago 


Richford, Vt., a 


manufacture ol 


erect at mill and 


the 


will 


stock-seed 


for 


grain to replace one destroyed by tire some 


time ag 


The W. C 


Heller Company, Montpeliet 


Ohio, will erect a two-story addition, also dry 
kiln, and install additional engine and boile 
The concern manufactures hardware shelving 


boxes, ete. 


A $10,000 will be erected on Broad 


garage 


street, near Logan station, Philadelphia 
’enn., for G. C. Seidel, of the real-estate ti 
of G. C. Seidel & Co., and will be known as 
the Logan Garage. 

The Heald Machine Company, Greendale 
Worcester, Mass., will erect an addition to be 
used for manufacturing and erecting purposes 
New machine tools and electric traveling 
crane will be installed 

The Canton (Ohio) Electric Company will 
spend $400,000 for improvements to its 
power plant at East Seventh = street and 


will also construct a $175,000 addition to be 
used as a boiler room. 

Albert K French, of Northfield, Vt., and 
A. J. Colombo have patented a new pneu 


matic stone-cutting tool and are interested 
in the organization of a new company to take 
up the manufacture of same 

Frank Bishop, 1241 Michigan avenue, 
South Bend, Ind., is interested in the forma 
tion of a company for the purpose of manu 
facturing a new retrigerating machine t« ° 


the Emerson-Bishop 


Syracuse, N. \y 


is nerotiating 


known as 

The Amphion ¢ 
manufacturing 
factory 
wood 


ompany, 


piano players, 


for a building which will be equipped 


metalworking machines 


built later, 


with and 
An 


Sealed 


new 
addition may be 
received at the 
Rock Island 
until June 2, for 
tubular boilers, 


proposals will be 
the commanding officer, 


Rock I1l., 
four horizontal 


office of 
Arsenal island, 


furnishing 


100 pounds steam working pressure. 

The National Brake and Electric Company, 
Milwaukee, Wis., which has recently nile 
several additions and is now building a new 


foundry building, is to put up two more build 


ings at a cost of over $125,000 

The Bethlehem Steel Company has pur 
chased the plant of the Goubert Manufactur 
ing Company, at Bergen Point, N. J.. which 
went into the hands of a receiver some time 
ago. The plant will be enlarged, it is said 

The Wisconsin Motor Manufacturing Com 
pany, now in North Milwaukee, Wis., has 


purchased site in West Allis and is preparing 


plant to 


to erect a cost $150,000 The com 
pany manufactures automobile engines of all 
kinds 

The Isthmian Canal Commission, Washing 
ton, D. €., will receive bids up to 10:30 a.m., 
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July 18, for deformed steel bars, manganese 
steel rings for rock crusher screen, pneumatic 
hoist, gasolene motor, etc., as per Circular 
No. S91. 


The Edgar Allen American Manganese 
Steel Company has purchased the plant of 
the Tropenas Steel Company, at New Castle, 
Penn. The new company expects to enlarge 
its plant. Rudolph Ortmann, of Chicago, is 
president. 


The Dennison (Ohio) Sewer Pipe Com- 
pany, recently organized, will erect a plant 
for the manufacture of fireclay articles on 
the east side of the Stillwater. Theodore 
Lanning, Maurice Moody, Nelson I. Boiney, 
are among the organizers. 


Sealed proposals will be received at the 
bureau of yards and docks, Navy Depart- 
ment, Washington, I. C., until 11 a.m., July 

for one 15-ton, 3-motor traveling crane for 
Mare Island navy yard. Specifications can 
be had of R. C. Hollyday, chief of bureau. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). C., will open 
bids July 5, for twelve 12-horsepower oil 
engines (schedule 2630); July 12——-Six trol- 
ley hoists (schedule 2615) ; July 19—Electric 
elevating gun equipment (schedule 2612). 


The Indiana Steel Company, of Gary, Ind., 
has purchased 20 acres of land on which will 
be erected a plant for the manufacture of 
bolts, nuts, rivets and = screws. The plant 
will be a branch of the Pittsburg Screw and 
Bolt Company, and the Fort Pitt Forge Com- 
pany, of VDittsburg. 

The Cleburne (‘Tex.) Foundry Company is 
in the market for the following equipment: 
One direct connected motor driven pressure 
blower, one 36-inch cupola, two 10-horsepower 
alternating-current motors, one 6- or 7T-horse- 
power alternating-current motor, one key- 
seater, one cold saw. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids June 2S for 12 numbering machines as 
per Schedule 2622, 10 microscopical outfits 
(schedule 2619), 20 mechanical signal hoist 
outfits (schedule 2621), 12 steam thermom- 
eters (schedule 2618), electrical supplies 
(schedule 2620). 

Proposals will be received at the office of 
supervising architect, Treasury Department, 
Washington, Db. C., until 3 p.m., July 5, for 
installing new heating apparatus and modi 
fications in plumbing system in the United 
States court house and postofice at Rutland, 
Vt. Drawings and specifications can be had 
of James Knox Taylor, supervising architect. 

The Standard Welding Company, Cleveland, 
Ohio, has let contract for the construction of 
a four-story addition to its plant. About 
$75,000 will be spent on equipment, of which 
about $10,000 will be for machine tools, in 
cluding lathes, drill presses, boring mills, 
shapers The remainder will be for motors, 
elevators and special tube and rim machinery. 

Ilenry Disston & Sons, Philadelphia, Penn., 
who have built several additions to the Key- 
stone Saw, Tool, Steel and File Works, are 
commencing the erection of another addition 
to the file department and will soon com- 
mence work on a new building to accom- 
modate the machine knife and jobbing de- 
partments, also building for cold-rolling de- 
partment 

The Victor-Balata and Textile Belting 
Company, which has been formed by German 
and American belting manufacturers, will 
erect at once a large plant at Easton, Penn. 
Chas. E. Aaron and John R. Stein, of the 
New York Leather tSelting Company, are 
respectively president and treasurer, and Ed- 
vin: Vollrath, of C. Vollrath & Son, Blank- 
enburgh, Germany, is secretary. 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
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bids June 28, for the following: 26,400 
pounds steel bolts and nuts (schedule 
2627), twist drills, files, hammers, hand- 
les, bench vises (schedule 2624), 418 ounces 
silver anodes, rod platinum (schedule 2620), 
10,200 pounds rolled naval brass, 50,000 
pounds copper ingot, 3,648 pounds sheet cop 
per (schedule 2625), 11,300 pounds round 
rod brass (schedule 2623), 53,000 pounds rod 
rivet steel (schedule 2624), pipe fittings, 
unions. composition and gate valves (sched- 
ule 2626). 








FIRES 








Kokomo Brass Company, Kokomo, Ind. 
Loss, $20,000. 

Union Furniture Company, Rockford, Il. 
Loss, $100,G00. 

Adna Mill Company, Adna, Wash. Saw- 
mill. Loss, $50,000, 


Herald Vrinting Company, Montreal, Can- 
ada. Loss, $250,000, 

B. Slattery, Ottawa, Canada. 
piant. $10,000 damage. 


Packing 


The South Fork Lumber Company, North 
Bend, Wash. Loss, $200,000. 

Ames Bending Company, Celina, Ohio. Bug 
gy bow works. Loss, $35,000. 

Scholey Brothers Planing Mills, Toronto, 
Ont. $5000 damage to machinery. 


Edward Db. snyder Flour and Cider Mill, 


Williamsville, N. Y. Loss, $20,000. 
Ilomestead Mine, VDlatteville, Wis. Plant 
destroyed. Loss, $25,000 to $30,000. 


Hill Box Manufacturing Company, Quebec, 
Canada. Partially burned. Loss, $8000. 

H. Cargill & Son, Ca ill, Ont. Heading 
mill, power and pump house. Loss, $50,000. 

Schulenberg Brothers, Hudson, Wis. Cold- 
storage plant and creamery. Los, $25,000. 

Greenville TStattress Factory, Abe Lowen- 
stein’s Iron and Metal Works, Greenville, Tex. 
Loss, $10,000. 

Western Chemical Manufacturing Company, 
Denver, Colo. Sulphuric acid plant destroyed 
and other buildings damaged. Loss, $225,000. 

Kenwood Vower building, Cleveland, Ohio. 
Completely destroyed. Firms burned out were 
American Plating Company, Cleveland Steel 
Tool Company, Adams Wheel Manufacturing 
Company, Fraser Manufacturing Company, 
Peerless Automatic Company, Wire Goods 
Manufacturing Company. 








New INCORPORATIONS 








Smith Motor Company, Terre Haute, Ind. 
Manufacture auto parts. Capital, $25,000, 
Incorporators, W. B. Smith, E. B. Smith. 





Illinois Valley Gas and Electric Company, 
Streator, Ill. Furnish light and power for 
26 towns. Capital, $6,250,000. S. E. Insul, 
president. 

McKinney Traction Cultivator Company, 
Atlanta, Ga. Manufacture’ traction culti- 
vators. Capital, $1,000,000. W. J. McKinney. 
president. 

Louis J. Wurth, Inc., Newark, N. J. Manu- 
facture guns, firearms, ete. Capital, $50,000. 
Incorporators, Louis J. Wurth, Jos. C. Wurth, 
Edw. A. Wurth. 

Federal Wire Company, Newark, N. J. 
Manufacture wire goods. Capital, $100,000. 
Incorporaters, Gustave Hauseling, G. B. Win- 
ship, J. W. Laffey. 

Rolton-Myers Aiito and Truck Company, 
Trey, B.« F. Capital, 10,000. Directors. 
Richard Bolton, George T. Bolton, Cohoes; 
S. E. Myers, Troy. 
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Marion Dump Wagon Company, Marion, 
Ohio. Manufacture dump wagons, ete. Cap- 
ital, $10,000. Incorporators, H. 8S. Long, Jay 
Smiley, Geo. B. Christian, etc. 


Bridgeton Paper Box Company, Bridgeton, 
N. J. Manufacture paper boxes, bags, etc. 
Capital, $25,000. Incorporators, A. R. Ralph, 
Louis Sagel, Chas. F. Cox, ete. 

Apex Manufacturing Company, Louisville, 
Ky. Machine and foundry business. Capital, 
$10,000.  Incorporators, Edward H. Stevens, 
Edw. C. Bender, I’. J. Cosgove. 

Hunso Machinery Company, Buffalo, N. Y. 
Manufacture and deal in machinery, ete. 
Capital, $10,000. Incorporators, W. D. Hunt 
ington, R. D. Soars, E. A. Soars. 

The Ohio Tile and Brick Company, Lima, 
Ohio. Manufacture and sell tile, brick, ete. 
Capital, $100,000.  Incorporators, Chas. M. 
Leech, T. K. Hague, R. T. Betts, ete. 

Bliss Plumbing and Supply Company, Roch 
ester, N. Y. Manufacture and deal in plumb 
ing supplies, ete. Capital, $20,000. Incor- 
porators, Chas. H. Bliss, E. Bliss, C. T. Klein 

Finzer Brothers Clay Company, Shanes 
ville, Ohio. Manufacture hollow’ building 
tiles, brick, ete. Capital, $10,000. Incorpor- 
ators, Chas. S. Finzer, Harry A. Finzer, ete. 

Ashokan Garage, Kingston, N. Y. Con- 
duct garage, etc. Capital, $10,000. —Incor- 
porators, Maurice Deyo, 88 Maiden Lane: 
Jacob Johnson, 155 Prospect street, Kingston, 
etc. 

Louis F. Payn Box Board Mills, Chatham. 
N. Y¥. Manufacture paper, pasteboard, ete. 
Capital, $100,000. Incorporators, D. Forbes, 
H.. D. Forbes, Brooklyn, N. Y.; E. L. Roe. 
New York. 

Multiple Unit Electric Company, New York 
Manufacture electric furnaces, cooking and 
heating devices. Capital, $100,000. Incor 
porators, M. N. Kohn, M. M. Riglander, M 
llammond. 

Collinsville Electric Company, Collinsville, 
Il. Manufacture and sell gas, steam, hot 
water and electric current. Capital, $100,000 
Incorporators, J. J. Fry, A. W. Crawford, 
Ek. B. Hess. 

Auto Body and Top Company, Cleveland 
Ohio. Manufacture automobiles, automobile 
parts and tops. Capital, $25,000. —Incorpor 
ators, Guy W. Patterson, E. P. Dowling, C. C 
Warden, ete. 

Trolley Automatic Lock Company, New 
York. Manufacture automatic locking de 
vices for trolley poles, ete. Capital, $200,000 
Incorporators, J. H. Taylor, A. B. Warwick 
A. A. Meeker. 

Ohio Klick Churn Company, Columbus 
Ohio. Manufacture patented churn and othe 
household articies. Capital, $20,000. Incor 
porators, David W. Jones, C. A. Gibson, John 
W. Moore, etc. 


Flexible Abrasive Wheel Company, New 
ark, N. J. Manufacture flexible abrasi\ 
wheels, metal and wood-polishing machinery 
Capital, $10,000. Incorporators, A. W. Ta) 
lor, 512 West One Hundred and Fifty-firs' 
street, New York: E. L. Clark, 103 Sout! 
Thirteenth street, Newark, etc. 














Business Irems 


- = 














The Atlas Machine Company, Waterbury 
Conn., makers of bench and power presses 
spinning and nurling lathes, has erected a 
new shop on Manhan street to handle its in- 
creased business. 

William J. Smith Company, New Haven 
Conn., manufacturing the one-lock adjustable 
reamer, announces that its corporate nam: 
has been changed to One-Lock .Reamer Com 
pany. The management will be the same as 
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thaler Linotype Company, 20 Ryerson St., 
Brooklyn 


toolmakers on 


Wanted—A_ few first-class 
mall accurate work: good wages and steady 
employment to competent men Bundy Mfg 
fo. Endicott, N. 

Wanted—Foreman for tool department and 
tool makers; state qualifications and rate 
wanted in first letter The Kirkham Motor 
Mfg. Co.. Bath, N. Y 

Wanted-—Foreman by a large manufac 


turer of ice machines; good wages and steady 


work to a thoroughly competent man, state 
age, experience and wages expected. Box 665, 
AMERICAN MACHINIS1 

Wanted—-A foreman for machine shop, em 
ploying fifteen to twenty-five men; building 
machine tools: must be capable of taking 
entire charge and produce results; location 
western New York Address *Tools,”” AM. M. 

Agencies wanted for Northwest; live con- 
cern of engineers with New York office de- 
sire electrical and mechanical apparatus and 


opportunity to establish 
growing territory without 
AMERICAN MACHINIST. 
have had experi 
automatic serew machines, 
in a department composed of Acme, Gridley 
multiple and single, and Cleveland machines ; 
on a line of very accurate work; when reply 
ing, state experience, wages expected, ete 
“Automatic, tox 620, AMER. MACHINIST 
Wanted—Tool steel salesman, New York 
district; one who understands hardening and 
tempering of carbon steei and high-speed 
also machine shop work; apply only 
by letter, stating experience and salary re 
quired; communications contidential Wheel 
ock, Lovejoy & Co., 23 Cliff St.. New York. 
Wanted— We are constantly increasing our 
force and invite applications from the follow 


specialties: rare 
yveur products in 
expense Rox 4 

Wanted—-Ma 
ence In setting up 


HO, 


hinists who 


stee] 


ng: Machinists. lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters. Address Superintendent, 





1 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 


Wanted —Foreman for automatic screw 
machine department on a line of high class, 
automobile work: operating Cleveland, Acme 
and Gridley machines: must have had ex- 
perience as a foreman on this line of work: 
when replying, state age, experience, whe.e 


employed for the past five years, and in what 


capacity, wages expected to start with, and 
date on which applicant would report for 
work: all replies will be treated confiden- 
tially “Foreman,” Box 628, AMER. MACH. 
OHIO 

Lathe, boring mill, shaper and _ planer 
hands; first-class: increasing  ferce. The 
Hleisler Co., St. Marys, O. 

Wanted-—Draftsmen familiar with detail 


desired. ‘The To 


crane design; state wages 
ledo Massillon Bridge Co., Toledo, Ohio 
Expert salesman wanted by the Defiance 


Works, of Defiance, Ohio: must be 
thoroughly familiar with the general wood- 
working trade in the United States: one con 
versant with wheel and wagon manufacturing 
preferred: applicants should be under middle 
age and able to vive first-class references: a 
good position for a high-class man 
Superintendent—A 


Machine 


business, employing 500 
and 


men, consisting of pattern, foundry ma- 
chine shop, manufacturing medium heavy 
machinery, desires superintendent with thor 
ough knowledge of foundry and machine busi- 
ness: man must be systematic, and have held 


suecessfully position of superintendent in a 


modern organization; good salary and future 
with an expanding company only men of 
ability need apply location northern Ohio. 
Box 650, AMERICAN MACHINIST. 


Wanted—First-elass machinists, toolmakers 


die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine opei- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 


wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ 
ment Department of the National Metal 
Trades Association Address Commissioner's 
Office, 605 New England Bidg., Cleveland, O. 
PENNSYLVANIA 

Wanted—Lathe, boring mill and 
hands: good wages, steady work. The 
dell Machinery Company, Bradford, Pa. 

Wanted——Competent inspector for automo- 
bile parts Apply, Merchant & Evans Co., 
Mechanical Department, 21st & Washington 


floor 
Blais- 


Ave., Philadelphia, Da 

Wanted Three first-class draftsmen on 
jigs and fixtures: none but first-class men 
need apply state references, experience and 
salary expected Lycoming Foundry & Ma- 
chine Co., Willlamsport, Ta 

Wanted—dig and tool draftsmen = aceus- 
tomed to automobile work Reply, giving ex 
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age and salary expected. tox 645, 
AMERICAN MACHINIS1 

Machinists Machine operators wanted; 
plenty of work, nothing but sober and steady 
men need apply. Standard Engineering Com- 
pany, Ellwood City, Da. 

roolmakers——Seven tirst-class toolmakers on 
jigs and fixtures; permanent employment. 
Apply, with references, to Lycoming Foundry 
& Machine Co., Williamsport, Venn. 

Wanted all-around = toolmaker, 


perience, 


Good ex- 


perienced on die work. Apply by letter only, 
and state where Jast employed, and how 
long. rhe Blue Ridge Metal Mfg. Co., Sus- 
quehanna, Penn. 

Wanted—Two experienced checkers and 
to experienced structural draftsmen wanted 
v a large firm, on mill buildings, etc.: loca 


tion, eastern Pennsylvania. Write, giving age, 


nationality, education, experience and sal 
ary expected. Box 660, AMER. MACHINIST. 
We are increasing our force and invite ap- 
plications from machine hands of all kinds, 
including men who can turn multiple throw 
cranks, bench hands, erectors, metal polish 
ers, and Jones & Lamson turret lathe hands ; 
shop located near Ihiladelphia and building 
marine gas engines: no labor troubles: give 
experience in detail. Box 501, AM. Macnu. 
Machine shop foreman wanted for foundry 
and machine shop: must have had some ex 


perience in machine tool building and in gen 
eral repairs: shop employs about 40 hands 
and is situated in Pennsylvania, in the Schuy! 


kill valley: give full particulars referring to 
recent employers, giving experience, age and 
salary expected: replies will be treated con 
fidentially. tox 664, AMERICAN MACHINIST. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 


places than can be filled: these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 


nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia 


RHODE ISLAbl 


Wanted—An experienced draftsman for de- 
tail work on special machines. Box 654, 
AMERICAN MACHINIST. 

Wanted—General superintendent for manu- 
facturing concern; must be familiar with 
modern machine shop practice and have good 
executive ability: state age, experience, ref 
erences and salary expected. Box 653, Am. M. 

WISCONSIN 

Shop man who understands the rapid and 
accurate production of small, interchangeable 
knowledge of 





parts, and who has a good pro- 
duction of stampings: must be sober, ener- 
getic and good mechanic: state age, experi- 
ence, salary expected, where employed at 
present, and reasons for desiring a change. 
““. Y. Z,”° AMERICAN MACHINIST. 

— 





SITUATIONS WANTED 








Classification indicates address of 
advertiser, nothing else. 

CANADA 
A few agencies for Canada or the 
(juebec by a salesman, fifteen 
boilers, engines 


present 


Wanted 
lrovinee of 


vears’ experience in) pumps, 
and machinery ; would confine himself to one 
line. tox 346, AMERICAN MACHINIST. 


CONNECTICUT 

Position wanted by mechanical engineer, 
to take charge of experimental department: 
good inventor; specialist on typewriter, add 
ing machines. Address <A Vv. Clauder, 438 
Wordin Ave... Bridgeport, Conn _ 

A production man with extensive aad val 
vuable experience in the manufacture of med 
ium sized machinery, and also thoroughly fa 
miliar with bonus and piece-work methods, 
desires a situation as production or assist- 


ant mechanical superintendent: location de- 
sired. New England or Middle Atlantic States. 
Bex 667, AMERICAN MACHINIS' 


Wanted—Position as superintendent, assist- 


ant, mechanical engineer or to take charge 
of high-grade experimental work: 14 vears’ 
experience with well known typewriter com- 


good inventor: able to design and build 


peny > 
and automatic machine: 


any model, tools 


well posted on manufacturing and assembling 
of typewriters or similar machines: best of 
references given. Box 666, Amer. Macn. 


{LLINOIS 

Experienced 

tendent in charge of a 

plant. wishes to make a 
AMERICAN MACHINIST 


practical, systematic superin 
f manufacturing 
change tox 641, 


arce 
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MASSACHUSETTS 
situation as mechanical 
works manager; | have execu- 
tive ability and practical mechanical experi- 
ence that will meet the most exacting re- 
quirements in all departments for the manu- 
facture of any class of mechanical goods and 
machinery. Address Box 608, AMER. MACH. 


Wanted—A 
intendent or 


super- 


NEW JERSEY 
Foreman wishes position in machine shop 
or auto repair shop; well experienced; good 
references. Box 657, AMERICAN MACHINIST. 
NEW YoRK 


foreman, 30, up to date in modern 
manufacture, now employed, de 
good reference. Box 626, Am. M. 
machine 
can de 


General 
methods of 
sires change ; 
& Sharpe automatic screw 
: 7 years’ auto experience ; 


Brown 


hand: 25; 7 


sign own cams, etc.: capable of taking charge, 
desires change. Box 648, AMER. MACHINIST. 


Toolmaker, 26, 10 years’ experience on sub 


press dies, jigs, fixtures and gages for ac 
curate production, desires position with up 
todate firm on close work. Box 649, Am. Ma 


Mechanical engineer, wide general experi 
ence, marine engines, valves, steam turbines 
and mill work, shop and drawing office, tech 


nical graduate, desires change. Box 658 
AMERICAN MACHINIST. 
General foreman, middle aged: newest 


now employed; engineering work, ele« 
and ‘neral machinery A-1; hustle: 


ideas ; 
trical 








can handle force with executive ability. Box 
640, AMERICAN MACHINIST. 
Mechanical engineer and draftsman, fiv« 


years’ shops, four years’ drafting, broad ex 
perience, ingenious and executive abilities, 
desires responsible position, preferably with 


consulting engineer in New York: age 25: 
excellent references. Box 668, AMER. Macu 


Works manager, general superintendent, o1 
mechanical engineer; 20 years’ experience in 
all grades of shops and office work: thor 
oughly familiar with cost keeping, estimating, 


correspondence, office business practice; qua 
ified to take entire charge; technically edu 
cated, experienced designer, first-class exec) 


tive. Box 624, AMERICAN MACHINIST. 
PENNSYLVANIA 
Wanted—Situation as superintendent 


general foreman by a first-class practical m: 
chanic holding similar position for elever 
years: have a thorough knowledge of bes 
machine shop and foundry practice: can g 
maximum production from men and equi 
ment; good systematizer, accustomed to larg 
good reason fer changing: referen« 


works: 
furnished. Box 627, AMERICAN MACHINIS 


WISCONSIN 

Superintendent wants position: high grad 
mechanic and executive: wide experience i 
igning, perfecting and developing specia 
automatic machinery; past four years 
present position; salary $3000, Box 
AMERICAN MACHINIST. 

Cost accountant, young man 
years’ shop and office experience ; 
familiar with uptodate methods, and comp: 
tent to devise and take charge of suita! 
system, including scientific distribution 


aesis 





lt 


33, twel\ 
thorough! 


burden, monthly statement and proof of a 
curacy; prefer location in Middle West i 
shop employing up to 600 men. tox 60 


AMERICAN MACHINIST. 
Mechanical engineer, technica! 
desires change: experienced in 


graduat 
stationar) 


portable and traction gas engine design ar 
construction: expert on hoists, bridge at 
turntable machinery; thoroughly practi 
and uptodate; good systematizer, able 
handle men and get results: would consid 
position as chief draftsman, experiment 
engineer or assistant superintendent. 


647, AMERICAN MACHINIST. 








For SALE 


For Sale or Rent-——-Foundry, machine a 
woodworking shops with machinery in villa 
of Albion, N. Y.: good opening for manuf 
turing business. Geo. H. Church, Bergen, N 

For Immediate Sale—Two 26” Gisholt t 
ret lathes, latest type. in perfect conditi 
fully equipped with all adjustments: on 
them is a new machine which has been in 








but a few months: special spindle in 
takes in 5” stock, the other is standard. Sta 
ard Roller Bearing Co., Philadelphia, I: 

For Sale—-One Nash gas engine, 20 h 


power, two eylinder, 
pumping or power: 
izontal boring mill: 
inches long; 
inches long. 


for electric light 
one Beaman & Smith 
table 25 inches wide 
will bore 12 inches diamete t 
and face 20 inches diameter : 


300 light J. B. Colt Co. acetylene gas ap 
atus The above machines are in excel! 
condition, having heen very little used r 


further particulars and prices apply to Ri 
Friesson Engine Co., 35 Warren St.. N 
York 
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High Power Drilling Machines 


The illustrations show a new drilling 
machine built by the Colburn Machine 
Tool Company, Franklin, Penn., as 


equipped with a 25-horsepower Westing- 
house motor. Power is transmitted 
through the speed box, which is between 
the driving pulley and the columns of the 
machine itself, and carries all 
necessary to obtain eight spindle speeds 
in an oil bath in which all bearings have 
positive lubrication. All speed changes 
are made by two levers at the front of 
the machine. Coming through the speed 
box the drive goes to the upright shaft 
and from here by spur gears to the 
drilling spindle itself. The large 
at the top of the machine are 10 inches 
in diameter. 

The drilling spindle is 2 
diameter in the sleeve, and has a 
3 13/16 inches in diameter, carrying a 
No. 5 Morse taper. The spindle speed 
varies from 45 to 520 per minute with 
a speed of 500 revolutions of the driv- 
ing pulley The spindle has a power 
feed of 16 inches, while the table has 
a vertical adjustment of 15 inches, and 
1 working surface of 18x24 inches. The 


gearing 


gears 


inches in 


nose 


Editorial Correspondence 








1 machine designed jor high 
duty and rapid work 


1 series o 


+ , ; 
porn 
; 


econonik u/ 




















vOMC Lesson a more 
speeds and jreds in drilling 
C ONTVERIEN control oO] becd 
and feeds an important jeature 
center of the spindle is 12'. inches from 
the face of the column. 
There are six feed changes, all of 


obtained by gearing running 
in an oil-tight box, changes being made 
by means of a dive key, and back gears. 
These feeds run in geometrical progres- 
from point 0.009 to 0.06 inch per 
revolution of the spindle. The direct feed 
on the spindle is obtained through a 
large worm gear, which carries a gradu- 


which are 


sion 


ated dial and pawl, which provides an 
automatic trip for the feed. As these 
graduations are about inch apart on 





dial, it is 
between 


dis- 


much 


the very easy to estimate 


them and 
feed 
hand from the operator’s po- 
and a 
pin is placed on the worm shaft to protect 
injury. 

knee 


tances secure 


finer readings The also be 
tripped by 


sition at any 


may 


time, safety shearing 


the speeding mechanism from 
When desired, 
furnished having a compound table with 


a special can be 


a longitudinal movement of 14 inches 


movement of eight inches 


surface . of 


and a 
This 

inches 
running 
that all 
carried 


cross 


has a working 16x30 


and contains two large T-slots 
lengthwise. It is so designed 
lubricant the drills is 
back to the reservoir regardless 
of the position of the table. 

can be operated from 
lever A or B, which con- 
in the driving pulley. 
left-hand 
the speed 


give four of 


used on 


The machine 
either side by 
trols the friction 
Lever Z, at the 
the back gears in box. The 
dive keys the eight 
changes of speed in the speed box, are 
controlled by handle Y, which is 
moved into the fourth or D position, 

The changes dre controlled by 
pull shaft W in connection with the pull 


side, operates 
whith 


shown 


feed 











MOTOR-DRIVEN 24-INCH COLBURN DRILLING MACHINI 














Fic. 2. 


THE 








OTHER SIDE OF THE MACHINE 
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shaft X, which controls the back gears 


AMERICAN 


no attempt to drive the drill to destruc- 


MACHINIST 


similar tests. A 2! 
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6-inch drill was driven 


for the feed, both together giving six tion, but to see what production could 11'% inches a minute through cast iron 
changes. Lever C is the hand trip for be secured without injury to either the while a 1'<-inch drill was fed at the rate 
the feed, while D throws the feed in after drill of the machine itself. At the At- of 31.2 inches per minute in the same 


being tripped. Handwheel E disengages 
the power feed by pulling out the clutch 


lantic City convention of the American 
Master Mechanics’ 


Railway 


Association 


material; this means 520 revolutions per 
minute and a feed of 0.06 inch per revolu- 



























































F, after which the hand feed can be this machine was seen day after day on tion. 
operated through the worm. Handle G oe 
controls the rapid traverse after the Cuttine Thickness 
worm and gears are disengaged by throw- Bo Speed, Inches of Block, 
, . " ae Size of | R.P.M. of Feed pel Feet per Drilled Drilled 
ing the lever C. The dial J is graduated Test No Drill Drill Revolution Material Minute per Minute. Inches 
ae . , ® tne 1] > ave —_—|—— —_—|——— —|- — —\|-—— —|- — |-—___—_—_— 
So as to show 1/32 inch of spindle travel, ; ; — > ann Cl 134 31.2 , 
one revolution representing seven inches. 2 1} 920 0.060 C1 169 31.2 i 
" . $ 1} 520 0.060 C3 186 : 2 t 
The paw! H, however, is so designed that 1 1} 520 0.060 Cl 203 31.2 i 
> 1} 370 0.060 C.1 169 22.2 i 
6 3 140 0 041 ee 109 ».75 4 
7 3 140 0.060 Cul 109 5.4 i 
8 3 ISS 0.060 Cu] 137 11.25 i 
9 14 370 0.019 Steel t20 7 i 
10 1} S70 0 028 Steel 120 10.4 t ; 
11 14 262 0.019 Steel 102 s) 4 ' 
2 14 262 0.028 Steel 102 7.3 4 
13 14 262 0.041 Steel 102 10 75 } 
14 1} ISS 0.028 Steel S6 5.25 4 { 
15 1{ 18S 0. O41 Steel 86 Fee t : 
16 2) 140 0.028 Steel 91 3.9 1 < 
17 3 100 0.028 Stee! 7s 2 8 } C 
18 | ; 100 0 041 Steel 78 1.1 j 
. — — a 
TABLE 1 F 
r 
In all the tests above recorded the drills were in good condition after drilling the holes some 
faster records were made for short distances only, but the drills were burnt or broken, and these 
tests are not recorded in the table above 
. 
Analysis of cast iron drilled was as follows: t] 
Silicon 2.04 Combined carbon 0.15 
Manganese 0 60 Phosphorus 0.446 W 
Graphitic carbo 3.17 Sulphur 0 OSO d 
> —- ———_—— - re 
lest Mapre May 31, 1910 A 
‘ saan Gennes eens enane se — T 
Fic. 3. AUTOMATIC TRIPPING DEVICE 
Inches Cutting to 
Size of R.P.M. of Feed per Drilled Speed 
it can be set to allow two revolutions lest No Dri Drill Revolution. per Minute eet Remarks ar 
before tripping, and in this way it may be 1 1 120 0 060 31.2 134 Drill in good shape th 
: 2 1} 20 0. 060 31.2 169 Drill in good shape it 
used for feeding any depth up to 14 3 13 >) 0 060 312 1R6 Drill in good eabe 
snche ; ‘ ; -adily adjustable } 14 20 0 060 31.2 203 Drill in good shape up 
inches. This pawl is re adily adju table : + 4 ee - on ee ne 
and the feed may be tripped at any point 6 $3 ”) 0 060 33:3 123 te 7 pres sage om 
. - > ~ . » » P ) Drilled 2 inches 
desired, as well as the depth of the hole 2 ri 0 060 22.2 193 «= Elteee bine ont 
™ : ' . al > ors : s S } 0 0 060 33.2 99 Drill in good shape tne 
read at a glance. The graduations on 9 20 0 O28 145 69 Drill in good shape ss 
the dial are read from the adjustable 10 i 20 0.060 31.2 99 Drill in good shape ites 
‘ : . , i 11 l 20 0.060 31.2 143 Drill in good shape 1€ 
pointers J. A substantial oil pump is 12 1g 0) | 0.060 31.2 143 Drill in good shape + 
» , . achine i itted so as 13 1h 20 0. 060 31.2 151 Drill in good shape ne 
part of the machine, being fitted so as to ¥ + a . as a8 ~ tt F-- ct 
be out of the way and yet easily acces- 15 ; 140 0.041 5.73 109 Drill in good shape 
x 5 16 140 0.060 % 4 109 Drill in good shape ie 
sible, 17 ISS 0.060 11.25 147 Drill in good shape ' 
. . e os . { | Drilled 3” and blew 0 
) ). 060 » G0 20: ' 
Tests wiTH CeLror DriLts = = = ' | ’  ({Drili in good shape for 
The following tests show results re- eee . un 
cently obtained with the new Colburn rABLE 2 | 
drilling machine and Celfor high-speed All the above drilling was done in cast-iron blocks 4 inches thick ly f 
twisted drills. The tests will bear con- DE eae a a bur 
siderable study and should help to show Analysis of iron was as follows: te 
+? . : : — the . ine Silicon 2 94 Combined carbon 0.15 e 
that in many places drills are being run et > Gn Pheaphorus 0 448 er 
far below the economical point. We Graphitie carbon 17 Sulphur 0. OSO in 
should not, however, forget that the na- ja 
ture of the work is often the limiting RPM of | —_e inches Drilled 
‘factor rather than the drill or the ma- Test No Size of Dril Drill Revolution per Minute Cutting Spr us 
factor I 
chine. 1 1 20 0 060 31.2 134 c 
. tates o , y o fe poate ™ 2 1} 370 | 0 060 22.2 120 ot 
The tables show that it is easily pos : if 269 > aan 5 72 a3 t 
sible to run high-speed drills as high ' 1} 262 0 060 15.72 120 sepa 
: a > » 18S 0 060 11.25 O7 
as 200 feet per minute cutting speed on 6 5 188 0 060 11 28 7 
. : 95 4 e > 7 24 140 | 0. 060 8.4 9] 
cast iron, although 125 to 150 feet per 4 140 | ® aan 8 4 a0 | 
minute seem to have been used in most aaa oe : | i See ‘ h 
cases. When we consider the chip of TABLE 3 
0.06 inch being removed for each revo- nai a aol 
. . All the above drilling was done in cast-iron blocks 3 inches thic 
lution of the drill at the speeds shown, sibbncaesti saiisaeahiens : ls aie 0! th 
we begin to realize that the drill is cap- r s 
able of more work than we used to think Analysis of iron was as follows: Se ‘es 
=e} > Silicon 1 SS Combined carbon 0 42 
possible. , Manganese 0.47 Phosphorus 0 5S2 
It will also be noticed that there was Graphitie carbon 3.08 Sulphur 0.107 p 
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Making Aluminum 


The aluminum gas tip is a household 
appliance familiar to all mechanics and 
the method of manufacturing this little 
article should therefore be of interest to 
them. It is obviously a punch-press job 
and Fig. 1 illustrates a press built by the 
Vv. & O. Press Company, Glendale, L. 
I., equipped with tools for the production 
of this piece. 


THE MACHINE AND TOOLS 


The press used is of the same type 
as illustrated in the article by W. J. 
Kaup, at page 1086, Volume 32, Part 2, 
the article referred to showing the press 
as set up for the manufacture of a pe- 
culiar bottle cap. In the making of the 
aluminum tips there are seven operations 


performed in this press, the sequence 
heing shown in Fig. 2. 
At the right-hand side of the press 


ram is mounted an inverted combination 
die which accomplishes the cutting of 
the blank and the forming of the cup, 
which, when pressed down into the feed 
dial below is then carried to the first 
redrawing punch, which extends the cup 
A, Fig. 2, to the length indicated at B. 
The next punch and dies are redrawing 
tools which lengther the shell as at C, 
and the fourth punch and die shorten 
the piece slightly as at D by compressing 
it from the end for the purpose of truing 
up the edge and removing the irregular- 
ities left by the redrawing die. 

The fifth die stamps the characters in 
the side of the tips, as indicated at E, 
and the next stroke carries the work into 
the sixth die where the small hole in 
the tip F is pierced, this hole, of course, 
being varied in size by interchangeable 
dies for different rates of consumption 
of gas by the tip; that is, giving an area 
for say, three, four, five or six feet con- 
sumption per hour. The seventh, or fin- 

die in the series tapers the body slight- 

from the rear so that it will enter the 
burner readily and squeezes in the oppo- 
site sides of the tip; the completed piece 
then appears as shown at G. The eighth 
punch, carried at the left-hand side of 
the ram, is merely an ejecting device to 
push the work down through the press, 

using it to fall into a box beneath. 

> scrap from the small hole is carried 
© by an independent chute and is thus 
Separated from the finished product. 


THE Stock FEED AND DIAL 


1e sheet aluminum used is about 1/64 
thick and is fed to the first tools by 
ll feed shown at the right-hand side 
( le machine. As the dial is indexed, 
s by step, carrying the work over the 
S Ss of dies and under the correspond- 
in punches, it is necessary that the 
should be held central with the re- 
ng hole in the dial in order that it 


™"™ 


Editorial Correspondence 








Aluminum gas tips are blank- 
ed, drawn up to length, stamped 
on the srde ce prerce d and fermed 
at the end, and then tapered to fit 
the burners, ina V. & O. power 
press equipped with dial feed. 

Detatls of the machine, the tool 
equipment and the 


progress 0] 





the work through the dies. 

















may enter properly in the die beneath. 
To accomplish this, three spring plugs 
arranged as indicated in Fig. 3, are pro- 
vided for each dial opening. 

The dial is bored out considerably 
larger than the work it is to carry, and 
steel bushings are pressed into place, 
each of these bushings carrying three 
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G Vi 
of the spring plugs referred to. These 


plugs are machined at their inner ends 
to conform approximately to the curva- 


tire of the work, and the spring pres- 
sure, while light enough to admit the 
work freely between the ends of the 


plugs, is sufficient to hold the piece stead- 
ily while it is being transferred to suc- 
he punches in most 
have spring actuated plungers 
which enter the work in advance of the 
punch proper, thus holding it securely 
in its seat until the punch comes into 
action. 


cessive positions. 


cases 


THE 


The construction of the die for stamp- 
ing the characters in the side of the work 
is indivtated in Fig. 4, which illustrates 
the pricciple of operation clearly. This 
die is made up of four jaws tapered ex- 
ternally to fit into a conical seat in their 
receiving ring and having raised figures 


MARKING DIE 
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UMINUM GAS TIPs 








AMERICAN MACHINIST 

















OPERATIONS IN 





Dial 
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CENTERING DEVICE FOR DIAL FEED 
GAS-TIP CAP IN POSITION 


Fic. 3. 
WITH 


and other characters engraved upon their 
concave inner surfaces. The four 
tions are lifted slightly from their 
ermost position in the receiver, and when 
the aluminum tip is forced down into 
the die jaws by the corresponding punch 
the work and jaws are carried down to- 
gether and the jaws are closed tight in 
their taper seat against the aluminum 
shell, forcing the characters in the die in- 
tc the metal tip. During this operation 


sec- 
low- 


MAKIN( 





THE ALUMINI Gas TIP 


the steel is supported from the inside 
by the punch. Upon the up stroke of the 
ram the stamped tip is carried back into 
the feed dial and the four sections of 
the stamping die are pressed upward suf- 


ficiently by a plunger beneath to open 
them for the ejection of the tip just 
stamped, and the reception of the next 
tip. 


FEATURES OF Press DESIGN 


After the first blank has been fed, 
by step, under the 
punches and emerges in 
each stroke of the press completes a 
tip, all operations being simultaneous. 
The arrangement at the left-hand side of 
the press for rotating the feed dial, and 
the safety stop at the right-hand side 
are clearly shown in the halftone, Fig. 1. 
As described in Mr. Kaup’s article, the 
tension of the spring on the oblique op- 
erating rod at the left-hand side accom- 
plishes the feeding of the dial, and should 
the latter become clogged and not ad- 
vance to its proper position, the press 
could make a complete revolution with- 
out injury to any of the tools or operating 
levers, as the spring is long enough to 
compress sufficiently to permit the driv- 


step 
complete series of 


finished form, 
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Fic. 4. Dig FOR STAMPING CHARACTERS 
IN SIDE OF GAs Tip 


ing wheel to turn freely without move- 
ment of rocker arm and pawl slide. 

The safety device at the right-hand 
side is a _ spring-controlled plunger 
which fits into the receiving holes in the 
feed dial when the latter is perfectl) 
alined with the punches. In the event 
of the dial not moving to the exact po- 
sition for any reason whatsoever, the 
spring pin strikes upon the face of the 
dial and the upper end of the plunger 
centrolled by this pin then engages with 
an extension lug upon the driving clutch, 
disengaging the latter and allowing the 
driving wheel to run free, thus throwing 
the press out of action before any of the 
punches can strike the dial. 








Handling Drawings for 


Sometimes the draftsman finds life has 
been made miserable for him by the ne- 
cessity of having anywhere ten to 
fifty hand for reference. 
Many drafting rooms are so crowded that 
there is no room for reference tables and 
the poor draftsman must get 
best he can with the reference sheets in a 
pile in a drawer, or tumbled upon a 
chair. 

I have several times been forced to 
work under like conditions and have be- 
come accustomed to working all sorts of 
makeshifts in order to hands and 
patience. In cases where the drawing 
board adjoins a wall, procure a paper of 
stout needles from a five-cent store and 
drive the needles into the wall convenient 
to the working position. Press a drawing 


from 
drawings at 


along as 


save 


over the projecting end of a needle in 
such a manner that the steel will pierce 





By J. F. Hobart 


the upper right-hand corner of the sheet. 
The drawing will hang diagonally down- 
ward and may be consulted easily to a 
certain extent without removing it from 
the wall. But when close inspection is 
necessary, it is easily removed from its 
needle and laid upon the drawing board 
and as easily replaced. 

Sometimes the drafting room “god” is 
so finicky that he kicks about the minute 
needle hole in the drawing—a hole which 
ic close to the margin and does no harm 
whatever. In such cases, obtain a box of 
gummed cloth clips with a small wire eye 
projecting from the cloth. Moisten this 
affair and press it upon the back of the 
drawing and use it for hanging from the 
needle. When done with the drawing, the 


Consultation 


cloth hanger can be easily peeled off 
without leaving a mark. This works we! 
except on tracings. With those, faster 
bit of cardboard upon one corner—the 
upper right—with two or more Niagat 
clips and make a hole in the cardboard 
for the needle. 

When it is necessary to take many 
complicated measurements from a pe! 
drawing, and there is no reference ta 
convenient to the board, then just str 
a line overhead, hunt up a couple of | 
ent clothespins or acquire a couple 
stop clips for rubber tubing from 
laboratory, hang the drawing right « 
the board, and go ahead with the din 
sion wrangling. If nothing better can 
obtained, stick a couple of pins throv«h 
the string and bend them into hooks | 
which the drawing is to be hung whi! 
use. 


> 
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Tests of Cast Iron Riveter Frames’ 


For many years engineers have recog- 
nized the value of experimental data on 
the strength of cast-iron beams and a 
considerable volume of literature on this 
is now available. There are, 

no. published data the 
strength of similar in 


subject 

however, on 
curved beams 
shape to punch frames. The results of 
some experiments on the strength of 
crane hooks published on page 615, Vol- 
ume 32, Part 2, of the AMERICAN Ma- 
CHINIST, seem to show that the Pearson- 
Andrews formula is true within the elas- 
tic limit for steel specimens of small 
throat depth. It will be noticed, how- 
ever, that the value used for Poisson’s 
ratio does not compare favorably with 
the values of this constant usually given 
for steel. 


By A. Lewis Jenkins + 








I:xperiments made on test s pect 
mens oj different shapes and pro- 
portions, that 


the usual beam jormula gives re 


tending to shox 
sults, which, while approximate, 
represent actual conditions mor 


nearly than other formulas. 




















*Condensed from pape ad at th June 
meeting of the American Society of Mechan 
ical Engineers. 

*Assistant professor mechanical engin 
eering at the University of Cincinnati, Ohio, 
small hemispherical projections for re- 
ceiving the load. A round and a rec- 
tangular test bar were cast with each 
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Fic. 6. ROUND 

In view of the fact that there 
to be no rational method for determining 
the strength of curved cast-iron beams 
the writer believes that some experi- 
mental data on this subject may be of 
practical value and also serve as an in- 


seems 


centive for further investigation by 
others. 
Three forms of test specimens, as 


shown in Figs. 1, 2 and 3 were used for 
these These specimens were care- 
fully designed with a view to having 
them of equal strength throughout, the 
calculations being based on the ordinary 
formulas for beams. To prevent any tor- 
sional moment due to eccentric loading 
the specimens were provided with two 


tests. 

















Bars CAST WITH 


AND RECTANGULAR TEST 


specimen as shown in Fig. 6. The cast- 
ings were made by the Buckeye Foundry 
Company, of Cincinnati, and poured 
from a heat run to cast lathe beds. 


RESULTS OF TESTS 


in the 
of the 
24,400 


Results of the tests are given 
table. The unit tensile strength 
test bars varied from 18,600 to 
pounds, and the flexural strength varied 
from 36,400 to 46,400 pounds. The va- 
riations in the value of K seem to indi- 
cate that no definite relation exists be- 
tween the tensile and flexural strength of 
small test bars. 

The determination of the correct value 
for the radius of curvature of the grav- 








EACH 


ity axis is extremely important and con- 
siderable care was exercised in attempt- 
ing to measurements of 
these values by plotting the curve of the 
gravity and finding its radius of 
curvature at the section considered in 
each case. It is possible for the personal 
equation to cause sufficient variations in 


get accurate 


axis 


these values to affect appreciably the 
final results. The chances for errors in 
plotting the transformed curves and 


measuring their areas is also worthy of 
the designer’s consideration in choosing 
a formula. 


The 
No. 1, 2 and 3, Fig. 8, cast from the same 


average dimensions of castings 
Each cast- 


and 
calcula- 


pattern, are given in Fig. 1. 


ing measured the 


carefully 
the 


was 


used in 


respective 


values 





SPECIMEN 


The tensile strength of 
the three test bars is 18,907 pounds per 
square inch. The maximum stress in the 
castings at failure as given by the beam 
formula is 14.2 per cent. less than the 
tensile strength of the test bar, whereas 
the stress, according to the Résal and 
Pearson-Andrews formulas is 43.4 per 
cent. and 75.4 per cent. in excess of the 
strength of the test bar 

From Keep’s experiments it is known 
that the unit strength of cast-iron bars of 
the same composition decreases as the 
area hence, it is reasonable 
to suppose that the unit stress given by 
the beam formula is very close to the 
actual ultimate strength of the material. 


tions. average 


increases: 
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The absurd results given by the Résal 
and Pearson-Andrews formulas in this 
case show that they are not applicable 
to this condition. 

Castings Nos. 4, 5, 7, 9 and 12, Fig. 8, 
were cast from the same pattern and the 
average dimensions are given in Fig. 2. 
None of the above mentioned formulas 
apply to these castings, owing to the pe- 
culiar manner in which they failed. The 
results, however, have an extremely im- 
portant bearing on the design of punch 
frames. These specimens were sup- 
posed to fail under a load of about 
15,000 pounds. When the load on No, 4 
reached 9300 pounds a fracture occurred 
behind the inner flange, as shown in the 
halftones of castings Nos. 7 and 12. Con- 
tinued application of the load produced 
the fractures shown on Nos. 4, 5 and 9. 
The stress producing failure was evi- 
dently a normal stress as there is no 
shear on this section. 

The conditions of stress that would 
produce such a failure may be given as 
follows: 

(a) The inner flange being heavier 
than the web would tend to produce 
separation behind the flange due to un- 
equal contraction when cooling. This 
initial stress due to cooling, plus the 
stress due to lateral contraction caused 
by the tensile stress due to bending, is 
a stress normal to the plane of fracture. 


fi 
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Fic. 7. METHOD oF TESTING THE 
SPECIMENS 


tion and the point A. The fracture of 
casting No. 5 suggested this method as 
a possible cause of failure. At a load 
of 8500 pounds a fracture occurred be- 
hind the inner flange and the load 
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changing the values of N and c¢, it is 
possible to change the value for the 
stress, hence this method could not be 
relied upon without making many tests 
on different sized specimens with dif- 
ferent thicknesses of flange. 

(c) Considering the flanges as sep- 
arate members having pin connections at 
points A,E,F and G, in Fig. 5, the load 
W would tend to increase the distance 
between the points A and G. If A and 
G be connected by means of a link, the 
stress in it may be found as follows: 
Draw the lines E G, F G, E A and FA and 
let them represent links with pin con- 
nections. Then produce GA until it cuts 
the line of application of the load at K. 
The triangle A K E may be taken as the 


: and KA 


force diagram where KE 


is equal to half the stress in the link 
AG. In the specimen, this stress is 
taken by the web, the area of which is 
the outside diameter pp, of the inner 
flange multiplied by the thickness of the 
web. According to this method the unit 
stress is about 18,000 pounds, which 
seems to express the stress relation very 
satisfactorily for this particular case, but 
it is not probable that such results would 
be derived from castings having a thicker 
flange. 

Casting No. 7, Fig. 8, was tirst sub- 
jected to a compressive load acting on the 
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This method gives about 1500 pounds 
for the stress due to the load and about 
18,000 pounds for the initial stress due 
to cooling, which is considered absurd. 
Hence this method does not offer a sat- 
isfactory explanation. 

(b) In Fig. 4 the load W produces a 
bending moment at the section 4A D equal 
to WN. This moment is resisted by the 


S/ aoe 
moment — where S is the stress at A, 
ti 


I the moment of inertia of the section 
between A and D, and c¢ the distance 


between the center of gravity of this sec- 





Fic. 8. TestT SPECIMENS AFTER FAILURI 


dropped almost to zero. Upon further 
application of the load the crack grad- 
ually approached the outer flange, then 
the inner flange fractured and finally the 
outer flange separated. According to this 
method of analysis the average unit 
stress at in the five castings was about 
22.700 pounds when the fracture oc- 
curred, which is excessive for tensile 
strength. This does not consider a pos- 
sible shifting of the neutral axis, how- 
ever. which would’ tend to decrease the 
value of the result. There are also rea- 
sons for using a larger value for N. By 





horizontal side of the notches cut in the 
outer flange. This caused failure near 
the line of application of the load, as 
shown in the halftone. It was then sub- 
jected to a tensile load acting at a dist- 
ance of 53/16 inches from the inside of 
the spine. 

Casting No. 9 had 3/16 inch of the 
outer flange removed on both sides. This, 
however, did not seem to affect its 
strength. 

Casting No. 12 had the outer flange re- 
moved on both sides and the inner flange 
reduced to | inch wide at a distance of 
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, TRANSVERSE SPECIMENS, 
TENSION SPECIMENS. = Length 12 In. CURVED SPECIMENS. 
Unit Stress at ab 
i | . 
< & 3 | x 3 
; 3 = ; | s | = ©. he = 
si'-i¢fi8s]/2 |] Fé oF | SR) A 
7 or Tt 3.5 oe >= = z = = na LP a 
~ r= -) | < =so. . = om ol 3 es 
a | : a — = i | - z= %e= 
-¥ -~< xy TF | at ~« =< = = i= j= = 
& = = s cS 3 Tn , = x te yi 3S k 
a < -; = = < = A = 5 25S 
-_ e & < roa} — = — 
. t. 
l 15.000 0 785 19,100 2.380 O.75™&6 1.25 36,560 3.14 11,200 16,240 27,025 33,013 
2 14,630 O.785 18,620 2,880 O.75 1.25 44,200 2.52 11,125 16,120 26,844 32,796 
3 j 13,460 0.709 19,000 1,680 1.25 «0.75 46,080 2.65 11,390 16,540 27,484 33,577 
4 |, 17,000 O.785 21,630 2,280 l 1.05 37.200 3.48 9.300 11.330 19.58 38 993 
5 } 17.000 O.7S8S5 1 630 2,000 l 0.95 10,000 3.25 S000 10,500 17,909 64 U5 
6 15,500 O.S33 18,600 2,160 1x1 59.000 2.86 12,600 22.520 25.870 29,460 
7 16.300 0. S66 18.750 2.380 } € 13,000 2.62 12,000 9,790 12,584 27,048 
8 15,070 0.724 21.700 2.310 l 0.95 46,250 2.82 15.300 12,600 18.420 
9 18,000 0.785 22.920 2,200 1x1 39,600 3.97 8,300 10,130 19,164 36,530 
10 16,000 O.785 20,370 2,300 0.95 l 13,700 2.70 8,400, 10,520 
11 17.800 0.754 23,600 2,060 1.02 l 36,400 3.94 5.200 18.420 21.040 
12 18,000 O.7S85 23.000 2,070 l 0.98 38,000 3.56 S400 10.235 17.500 34.524 
13 18,000 0.754 24.400 2,440 1 0.98 45,000 3.20 5.800 
14 16.300 0.739 21.800 2.300 1.02 1 10,600 3.22 12.700 23,920 26,435 28,700 
15 16,100 O.754 21,400 2,240 l l 10,400 Is 12,500 23,400 26.025 28,250 
16 16.730 O.785 21.270 2,460 O.75x«K1.2 37 S00 1 11,255 16,320 27,160 33,300 
17 7.340 O.785 22.080 2,741 O.75X 1.2 12.200 3.17 11.980 17.270 28.987 35,400 
18 7.900 O.785 22 800 2,680 0.75 &K 1.25 41,400 3.35 10,600 21,476 — 
RESULTS OF TESTS 
6'. inches from the load line; but this Casting No. 6 is the same as shown in 
did not seem to affect its strength. The Fig. 2 with the exception of having the 
unit stress at the milled section according thickness of the web increased to 0.93 
Ve inch. The fracture occurred at an angle 
to the formula S$ ] was 34,805 of about 30 degrees with the horizontal. 
pounds There seemed to be a tendency for the 


Casting No. 10 had the inner flange re- 
duced to 2'. inches wide and failed hori- 
zentally as shown. Failure in this man- 
ner was probably due to a flaw in the in- 
ner flange that extended into the web. 

Casting No. 11 had about 2 inches of 
the outer flange removed on both 
and the width of the inner flange reduced 
to 2 


sides 


inches. 

Casting No. 13 had both flanges re- 
moved at a distance of 6.8 inches from 
the line of application of the load. The 
point according to the 


tress at this 


a 


Me 
formula S$ r is 31,160 pounds per 


square inch. 


fracture to follow the inner flange. 
Casting No. 8 was subjected to a com- 
pressive load and failed at a section 7 
inches from the line of application of the 
load, the stress being 35,370 pounds ac- 
cording to the formula for beams. 
Casting No. 14 had the thickness of the 
web increased to 0.93 inch and provided 
with large triangular fillets behind the in- 
ner flange. By comparing the results of 
this test with those from No. 6, 
that enlarging the fillet does not appre- 
ciably effect the strength of the casting. 
Casting No. 15 is the same as No. 14 
with the outer flange removed. The re- 
sults seem to show that the outer flange 
on No. 14 adds but little to its strength. 


it seems 
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Casting No. 16 failed in a curved por- 
tion. The angle between the plane of 
fracture and line of application of the 
load is about 79 degrees. The stress in 
this section by formula 
Ve W stn 
I A 
was 16,300 pounds. 

Casting No. 17 failed in a curved por- 
tion, the angle being about 48 degrees. 
The stress in the fractured section by the 
same formula was 17,300 pounds. 

Casting No. 18 is the same as No. 16 
and No. 17 with the depth of spline re- 
duced to 3.4 inches. The stress at frac- 
ture was 21,476 pounds. 


6 


S= 


CONCLUSIONS 


Although these experiments are not 
sufficiently exhaustive to render any rigid 
conclusions, they seem to indicate that 
the following statements are approxi- 
mately true: 

(a) There is no rational method for 
predicting the strength of curved cast-iron 
beams suitable for punch and_ shear 
frames. 

(b) Of the three formulas suggested 


for the design of punch frames, the well 
known beam formula, 


\ 
Re T¢ 4 ir 
i A 
is the most accurate statement of the 


law of stress relations existing in such 


specimens. 
(c) The stress behind the inner flange 
at the curved portion is an important 


consideration that should be recognized 
by the designer. 

(d) There seems to be no definite 
lation existing between the strength of a 
curved cast-iron beam and the transverse 
strength of a test bar cast with it. 

The Résal and Pearson-Andrews 
formulas are unwieldy and awkward in 


their application and offer many chances 


re- 


(@e) 


ior error. 








The Portable Elect 


The little portable electrical drill which 
may be operated by current from any 
lamp socket, is one of the handiest tools 
that ever came down the pike—likewise 
it bids fair to be one of the most abused. 
Tell the boys a thing or two about these 
drills and then they won’t abuse the tool 
so much. But if the cub persists in the 
abuse after being duly posted, then fire 
him, for he has not the making of a 
valuable workman in his get-up. 

To begin with, don’t crowd the tool 
until the drill stops revolving; that may 
burn out the armature winding. It will 
surely injure it ultimately even if it does 

ot burn it out the first or second time. 
\nd if you should stop the motor by too 
lard feeding, then let up instantly and 
tart the drill with as little delay as pos- 


sible. It is better to give the switch 
handle a turn, cutting off the current, the 
instant the drill stops. This can be done 
quicker than the drill can be raised or 
twisted from whatever stopped 
it. Tell the boys that any electrical mo- 
tor is liable burn out if full current 
be sent through the armature winding 
when the motor is at rest. On large 
motors which necessarily must start slow, 
a resistance box must be used to cut 
down the current until the motor arma- 
ture gets up to speed. 

When a motor armature is running at 
normal speed, it acts as a generator on 
its own hook and works up an E. M. F. 
which is just large enough to act as back 
pressure against the driving current and 
opposes all but just enough operate 


loose 


to 


to 


rical Drill 


the motor to its full capacity. When the 


drill armature is stopped with current 
on, there is nothing to hold back the 
heavy current which will be _ forced 


through the armature winding by the line 
voltage, and the armature winding imme- 
diately begins to heat. To be sure, drill 
armatures are designed to stand a good 
deal of overcharging and all kinds of 
abuse, but the bad effects of overcharg- 
ing are cumulative, and time the 
little armature will get and dis- 
couraged with the struggle and let go. 

Only today, one of the boys in the 
shop put a drill out of commission in 
this very manner. It took the electrician 
nearly three hours to overhaul the drill 
again. Therefore, don’t crowd a portable 
electric drill until it stops. 


some 
tired 
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Is There Any Best Machine ‘Toolr 


It was with much satisfaction that I 
read the article “‘Buying Some Machine 
Tools.” Entropy tells of some of his 
own experiences in buying, and also lets 
out the fact that most of us do not know 
much about how to do it. I have realized 
for quite a time that I could not pick out 
the best machine of kind wanted, but 
thinking that I might be different from 
others in this respect I have tried to con- 
ceal the fact. Seeing it is the common 
condition of men who have been raised 
in the shop, such efforts are in vain. They 
are worse than useless for they are 
waste of energy, and that is a mechanical 
crime. 

Misery is noted for loving company, 
and while Entropy at least by inference 
almost acknowledges that he knows all 
about the selection of the best tools, yet 
it is evident that he does not know all 
about how to secure them in a reasonable 
length of time. Perhaps that statement 
should be modified to some extent. Being 
a man of experience and ability, he se- 
lected the best machine. Up to this point 
everything was all right. 

It was when he tried to buy the ma- 
chine that his troubles began. 

Knowing as he did that the profits on 
“chip makers” are very large and per- 
haps wishing to keep some of the money 
in circulation near home he gave the or- 
der to a local dealer at a price that the 
dealer had quoted. 

In the meantime one of two things hap- 
pened. This statement is deduced from 
a careful reading of the technical press. 
The makers of “chip makers” had dis- 
covered that business was subnormal and 
that made the overhead costs high. To 
rectify matters it was necessary to raise 
prices; or they had discovered that they 
were behind on their deliveries and get- 
ting more so. The logical way was to 
raise prices high enough to chase some 
of the orders away. A little raise of 
about 28'% per cent. seemed about right 
for the purpose. Evidently it only partly 
worked at least in the case of Entropy. 
He was soon back, which was natural, for 
he knew that the machine selected was 
the best one of its kind made. So many 
other people were of the same mind and 
had gotten in ahead or were giving larger 
tips that he did not get served in rea- 
sonable time. Finally he got to the end 
of his endurance and went and bought a 
machine for 10 per cent. less than regu- 
lar price, yes not only bought it but had 
it delivered and at work inside of two 
days. Here, it is to be regretted, he di- 
gresses. What sort of work has that ma- 
chine been doing? When he sets the 
fashion and enters suit against the firm 
that did not fill his order how much 
damage can he show that is caused by the 
use of a second choice, or ‘“‘Hobson’s 
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“Tam so far from knowing 
which ts the BEST make of lath 
on the market today, that when I 
have to select one I depend quate 
a bit on the judgment of mj 
men, the more so when their work 
records confirm their statements 
as to the mertts oj the various 
lools.”’ 




















choice” machine? How does he com- 
pound with his mechanical conscience 
when he walks through the shop and sees 
that machine at work Y 

He speaks of some shop men who 
would not know enough to pick out the 
best 48-inch planer. I am nct sure that I 
could clear my own reputation in such a 
case unless I knew something more than 
I now do of his ideas on that subject. 
Even if I should acquire a reputation with 
him by choosing the one that he knows is 
the best one I would not be able to let 
anyone else see it for a lot of makers, 
dealers and users of other makes would 
be unkind enough to say that the reputa- 
tion was bogus. 

Perhaps Entropy will kindly give a 
formula that a man of ordinary intelli- 
gence can work that will enable the best 
machine to be picked out. 

Even if the formula will only give a 
close approximation it will be a step in 
the right direction. 


My EXPERIENCE IN BUYING A LATHE 


Some time ago a shop wanted a lathe 
and I was entrusted with the job of se- 
lecting it. The AMERICAN MACHINIST lists 
52 makers of lathes. 

Not one of these makers will step for- 
ward and say that the others make a bet- 
ter lathe than he does. Every one of 
them that has been in business for any 
length of time can point to users who are 
getting the best of satisfaction from their 
machines, and perhaps also a dissatis- 
fied user can be found for each one of 
them by some “knocker.” 

Having nothing to go by but my own 
experience and observations and the testi- 
mony of others, | was somewhat at a loss 
te know which lathe to select. 

In my search for information and cata- 
logs and prices I got several machine-tool 
salesmen interested and that opened up 
large storehouses of information. If there 
had been only one of them or if they had 
all been working for the same firm, there 
would not have been any trouble in se- 
lecting the best lathe, but unfortunately 
for mv chance to feel good over the ex- 
cellence of my mechanical judgment, they 
worked for different firms. 





One man was confident that I recog- 
nized the importance of a strong pulling 
lathe. His pulled 22,500 pounds at full 
swing. From the standpoint of pull it 
was the best. Another one knew that 
rigidity is the thing. His machine weighed 
11 per cent. more than that of his near- 
est competitor. But a third one knew that 
I knew that convenience of operation was 
where the money was made. No other 
machine had the stops and feeds that his 
had. 

A fourth man was sure that I did not 
care to pay for talking points. A man of 
my experience wanted a lathe for service 
and that being the case, this was the one 
without any frills. 

I began to feel that it might be a good 
thing for me to do a little bit of analyzing 
before I bought a lathe. I soon made up 
my mind as to the number and kinds of 
frills that I wanted, and could judge 
somewhat as to convenience of operation. 
The specifications of most of them gave 
the weights and that left the pulling 
power. Starting with a 42-inch lathe that 
had a pulling power of 22,500 pounds at 
full swing, I found that if friction losses 
between the belt and the tool were disre- 
garded there was a belt pull of 60 pounds 
to each inch of width. With that as a 
Starting point I began figuring on the 
pulling power of other makes of lathes. 


WHAT I FouNb out ABouT 42-INCH 
LATHES 


The lathe used as a starting point was 
called an “all geared” lathe by the sales- 
man. It had a single pulley on the head- 
stock. One of the other catalogs in my 
possession showed another 42-inch lathe 
that had a single pulley instead of a cone. 
Figuring it the same way showed a pull 
that would give 20,000 pounds at the 
point of the tool at full swing. 

Getting interested about this the other 
catalogs were looked over for 42-inch 
lathes. The triple-geared ones were se- 
lected and here are the pulls: 17,400 
pounds, 11,700 pounds, 11,300 pounds, 10,- 
500 pounds, 7800 pounds, 7100 pounds, 
6200 pounds, 5800 pounds, 5350 pounds. 
I began to feel for the man who deluded 
himself into making some of them. 

Seeing that some makers also made, or 
at least cataloged 42-inch lathes with five- 
stepped cone and ordinary back gear, I 
figured on a couple of them. One gave a 
pull of 1440 pounds and the other one a 
pull of 1220 pounds. I spread some of 
my sorrow over the makers of these 
lathes, and continued my _ investigation 
down to the regular 36-inch lathes, and 
got these figures: 1680 pounds, 1320 
pounds, 1290 pounds, 1220 pounds. I 
noticed that the 36-inch lathe that pulled 
1220 pounds, the 42-inch lathe that pulled 
1220 pounds and the 42-inch lathe that 
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pulled 20,000 pounds were made by the 
same firm. Lest some hypercritical per- 
son should read this, I will state that the 
pulling that these lathes did was done in 
the realm of “pure mechanics.” The work 
was certified to by my “guessing stick.” 
That is the name some people apply to 
the humble slave who does most of my 
figuring for me; other more considerate or 
better informed people call such “per- 
sonal attendants” “slide rules.” 


WHAT I FOUND OUT ABOUT LATHES IN 
THE SHOP 

About this time I began to wonder what 
sort of pulling the lathes in the shop 
were doing. The smaller ones had single 
belts and for comparison a value of 42 
pounds to the inch of width was used. 
The pulls ranged from 1200 pounds for 
the 32-inch down to 475 pounds for a 
t6-inch. One double back-geared 20-inch 
lathe that the boys preud of 
showed a pull of 1070 pounds, and a 20- 
inch single back-geared lathe by the 
same firm gave a pull of 830 pounds. 
Catalog lathes and lathes in use were 
compared with very little difference for 
the same types of lathes. One maker 
showed 1090 pounds for his 20-inch lathe 
and 520 pounds for his 16-inch one. An- 
other maker showed 910 pounds for his 
20-inch lathe and 850 pounds for his 16- 
inch one. A 20-inch lathe that had done 


were 
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years of hard heavy cutting had a pull 
of 910 pounds, which was less than an- 
other lathe had that had a very poor rep- 
utation as a puller. 


JUDGMENT OF THE MEN IN THE SHOP 


After having had personal experience 
in running a number of different makes 
of lathes; after comparing sizes, weights 
and pulls; after being thoroughly in- 
formed by salesman, letter and catalog; 
still I must confess that I am so far from 
knowing which is the best make of lathe 
on the market today, that when I have to 
select one I depend quite a bit on the 
judgment of my men, the more so when 


their work records confirm their state- 
ments as to the merits of the various 
tools. 


I certainly envy Entropy his ability to 
dig up prices. He gets a range of three 
to one when he wants a lathe. The best 


that I could do was to find that some 
builders made the sized lathe that I was 
interested in by stretching up the next 


smaller size, while others did it by squeez- 
ing down the next larger The 
buyer, naturally, was expected to pay for 
the stretching and the squeezing. That 
scmehow made a variation in prices but 
not anything like he mentions. With an 
ability to know the best lathe and with 
ar. ability to buy it below cost a man 


size. 
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should be able to do things to the busi- 


ness of his competitors if he has any. 
NEGATIVE KNOWLEDGI 
knowledge on the ma- 


SOME OF My 
Much of my 
chine-tool problem might be called nega- 


boy ex- 


tive knowledge As one small 
rressed it, I “know lots of things that 
hain’t.” I know that because a machine 


is widely advertised and sold it is not safe 
to take as proved that it is at the head of 
the class. 

I know that 
is asked for a machine it is not, therefore, 
safe to assume that the workmanship and 
material are above reproach. I know that 
the fact of a having been “im- 
proved” or the entire machine redesigned 
desirability 
Sometimes, when | 


because the highest price 


design 


does not always increase its 
as a work producer. 


hear a man praising a new machine that 
he has bought, I do not know whether 
he is praising is because he finds it the 


best for his work, or because he wants to 
make himself think that his judgment was 


good in buying it, regardless. 

One thing I am sure of. If I were to 
name, out loud; any lathe in the land 
today as being the best, doing it loud 


enough so that all of the firms building 
lathes could me, the proofs that 
would be forthcoming to that I 
lacked ability of any kind in things me- 
chanical would be overwhelming. 


hear 
show 








Developments at Purdue University 


During the past year, new buildings for 
mechanical drawing and shop work have 
been under construction at Purdue Uni- 
versity. This group consists of a main 
building, wood shop and machine shop, 
foundry and forge shops, tool rooms and 
lecture rooms. The material is brick, 
steel and wood, the factory type of con- 
Struction being employed. 

One interesting feature of each of the 


School of Engineering, and 
Laboratories, Purdue 
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By C. H. Benjamin* 








New buildings jor draw- 
ing and shop work: a Prony 
brake jor the Vauclain loco- 
motive and a sensitive 
weighing machine for test- 


ing wear of car wheels. 


























BALDWIN COMPOUND LOCOMOTIVE WITH BRAKI 


shops is the introduction at the side of 
each room of a wide alcove or open room 
containing seats arranged in amphitheater 
style and facing the opening. The in- 
structor machine, bench or 
anvil immediately in front of the opening 
and proceeds to demonstrate the 
for the day in full the 
students. The design of the building is 
largely the work of Prot. M. J. Golden, 
who is at the head of the Department of 
Practical Mechanics. 

The old shops will be converted into 
additional laboratories for advanced work. 
The new laboratory will contain 
for the mixing and testing of cement and 
concrete. The gas-engine laboratory will 
furnish 50-horse- 
power gas 
gas engines of various 


locates his 


lesson 


view of seated 


rooms 


accommodations for a 
producer and engine, 
makes, together 


seven 


with quite an assortment of automobile 
and motor-boat engines. A concrete and 


steel testing floor will furnish accommo- 
dations for testing small units. 

The hydraulic laboratory will have a 
cement floor with conduits, tanks and pits 
and a raised gallery for the smaller ap- 
paratus. An addition to the 
gine laboratory furnishes accommodation 


for small engines and the testing equip- 


steam-en- 


ment for gages, indicators, etc., together 
with space for apparatus and equipment 
used in with the course in 
heating and ventilating. These additions 
will make the Purdue laboratories as ex- 


connection 
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tensive and as well equipped as any in 
the country. 


USING THE BALDWIN LOCOMOTIVE 


Some of the features which have been 
added to the laboratory the past year are 
of especial interest. The Baldwin or 
Vauclain compound shown in Fig. 1 was 
presented to the university by the Bald- 
win Locomotive Company in 1894 but has 
not been much used on account of the 
difficulty in absorbing the power. It has 
recently been equipped with another pair 
of drivers, carrying on the axle two large 
Prony brakes capable when used together 
of absorbing from 600 to 800 horsepower. 
These wheels are 6 feet in diameter and 
have 14-inch faces. Thus equipped, the 
engine, although stationary, will be avail- 
able for numerous experiments on steam 
expansion and regulation. 


A VerY ACCURATE WEIGHING MACHINE 


An exceedingly accurate and very in- 
teresting weighing machine has been used 
this year for weighing car wheels, to de- 
termine the loss caused by the continuous 
application of brakes. The scale was built 
by William Sellers & Co., of Phila- 


AMERICAN MACHINIST 


























Fic. 2. SCALE FOR WEIGHING CAR WHEELS 


delphia, and consists of a beam like that 
of a chemist’s balance supported on rib- 
bon knife edges at the center and carry- 


June 30, 1910. 


ing the car wheel to be weighed at one 
end while the equivalent weights are ap- 
plied at the other. So sensitive is this 
balance that when both wheels and 
weights are in position, although the total 
weight on the balance is about 1500 
pounds, an ordinary visiting card laid on 
either end will deflect the beam. It has 
been found possible to weigh within about 
1/5000 of a pound or about one part in 
four million. This apparatus belongs to 
the Master Car Builders’ Association but 
is available for laboratory use. 








Vanadium-nickel steel eyebars de- 
signed for use in bridge construction were 
recently tested by the American Bridge 
Company with apparently very favorable 
results. The bars measured 14 inches by 
2 inches by 35 feet and showed an elas- 
tic limit of 80,840 pounds, and a tensile 
strength of 99,890 pounds per square 
inch, with an elongation of 32.5 per cent. 
in 12 inches, and a reduction in area at 
fracture of 52.3 per cent. Part of the bar 
was bent cold under a 14,000-ton press, 
and flattened upon itself without sign of 
fracture. 








Experiment 


A brief description and history of this 
invention may be of interest. 

A large punch and shear, driven by a 
motor through a train of gears and in- 
stalled in a blacksmith shop, where the 
work is very heavy and rough, had been 
giving a great deal of trouble, both from 
noisy gears and from stripping of the 
gear teeth. 

As originally fitted up, the train of driv- 
ing gears consisted of a brass pinion on 
the motor shaft which drove through a 
cast-iron cut gear on a countershaft, and 
this, in turn, through another pinion con- 
necting with the main gear of the ma- 
chine. The countershaft carried a heavy 
flywheel, which, when running, caused a 


with Cam 
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Ajler trying pinions made oj 
the more common materials on a 
large punch and shear, without 
filling the necessary require- 
ments, a pinion made of muslin 
was substituted with gratifying 
results, 

kighteen months’ service shows 
no appreciable wear. 
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CLOTH PINIONS FOR INDIVIDUAL DRIVE OF 152-INCH PAPER MAKING MACHINE 


- P] * 

backlash that several times stripped the 
teeth from the cast-iron gear. The brass 
gear also soon lost its shape and gave 
trouble. After this experience a street- 
railway gear and pinion were used, but 
they made an intolerable noise and had 
to be discontinued. It was at this stage 
that the inventor, looking for a substitute 
which would stand up, and having in 
mind rawhide and fiber, bethought him 
of having a muslin pinion made. This 
pinion was accordingly made, and was 
put on the punch over a year and a half 
ago; up to the present writing, it has 
not given a particle of trouble, neither 
does it show any appreciable signs of 
wear. 

Since that experience, a great many 
other troublesome machines have been 
similarly equipped, until at present there 
are 700 of these cambric pinions in ac- 
tive service, and as yet not one has failed. 

In making these pinions, the following 
process is followed. The muslin is cut 
out in disks which are assembled and 
pressed between two steel washers, the 
whole then being securely fastened with 
rivets or tap bolts, following the same 
method as that of making rawhide pin- 
ions. The blank is next turned to the 
proper diameter and the teeth cut in a 
gear cutter. The gear is then soaked in a 
good quality of machine oil. 

These pinions can be made in various 
forms, of any reasonable size, and either 
with or without metallic centers. It is 
absolutely necessary, however, for the 
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shrouding to extend to the full diameter 
of the gear. 

With these pinions, the use of lubri- 
cants is unnecessary, as the oil which was 
absorbed by the muslin in the oil bath 
will keep the teeth of the pinion lubri- 
cated for an indefinite length of time. 
In the actual running of these gears they 
seem to take a metallic coating on the 
teeth, which tends to protect them from 
excessive wear from the teeth of the 
other gear. 

In addition to these features, there is 
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also a certain amount of flexibility which 
is beneficial, as in all commercial gears 
there is apt to be some slight inaccuracy 
in the spacing from tooth to tooth. When 
such gears are run with other metallic 
pinions there may be, and frequently is, 
an excessive strain brought on one tooth, 
which tends either to bend or break it. 
With the cloth pinion, however, the flexi- 
bility afforded by the material tends to 
distribute the strain over at least two or 
more teeth, depending on the size and 
number of teeth in contact; these will 
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stand any reasonable amount of this 
bending, there being no fibers to crysta- 
lize as in the case of the metallic 
gears. 

Some engineers, when the matter was 
first brought to their attention, were in- 
clined to be a little skeptical, but the 
pinions have given and are giving a prac- 
tical demonstration of their merits by run- 
ning every day in the hardest kind of 
service. An inspection of some of these 
cases would, I think, satisfy anyone as 
to their worth. 








Multiple Spindle Drilling 


Multiple drilling on short center dis- 
tances is a problem which looms up 
quite frequently these days. It seems 
that no matter how short a center dis- 
tance a machine will accommodate, there 
is generally some job that could be more 
profitably done, could the machine drill 
on still shorter centers. The accompanying 
sketch illustrates the construction of an 
attachment applicable to almost any kind 
of a drilling machine, by which holes 
with short center distances can be drilled. 
This device can be attached to or de- 
tached from the machine, as the occasion 
may require, thereby not limiting the ma- 
chine to one particular piece of work. 

The problem to which it owes its con- 
ception and subsequent design, was to 
drill three 1'4-inch holes, arranged on 
a circle, 3'4 inches center distance and 
120 degrees apart, without materially in- 
creasing the upward thrust on the spindle 
sleeve. 

In order to attach this device to any 
machine already built, the spindle and 
spindle sleeve must be taken out, the 
flanged end of the former recessed as 
shown, to receive the ball bearing. If 
there is no flange on the spindle, a col- 
lar may be shrunk* on and afterward 
finished as stated. 

In the spindle sleeve, a small groove 
must be turned to receive the offset in the 
steel bushing A. This bushing is bored 
to fit the sleeve and afterward split in 
order to get it in place. 

The driving of the drills fs accom- 
plished by spiral gears, the ratio of which 
must be determined beforehand, this be- 
ng governed by the spindle speed of the 
nachine and the speed the drills will be 
required to run. Many combinations may 
\resent themselves in making this calcu- 
ition, and it remains with the designer 
0 choose the best one, according to his 
udgment and the conditions. 


To transmit the power from the ma- 
hine spindle to the drills, the shaft B, 
n which are cut the pinion teeth, should 
> turned to fit the taper in the machine 
pindle. It should also have a tang on 
e end. Gearing into the pinion are the 
ree gears mounted on the smaller drill 
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Details of an attachment, 
applicable to most drilling 
by the 
which drilling holes 
short 
greatly facilitated. 


use o} 
with 
distances 1s 


machines, 


center 





























hha 


| 








yor 














MULTIPLE-SPINDLE DRILLING AT- 
TACHMENT 


Attachment 


spindles, which the smaller 
tapered holes to small drills. 
These smaller spindles are flanged on the 
ends and recessed to receive two bronze 
washers to for the taking up of 
wear. Mounted on the flanged end of the 
large spindle is a Hess-Bright thrust ball 
bearing which takes care of the increased 


contain 


receive 


allow 


tnrust. 

All the parts are inclosed in a dirt- 
proof casing, which is made in two parts, 
the upper part C being bored out so as 
to make a push fit on the bushing A 
Provision may be made for the feed trir 
rod, which is shown at D. 

The device is held in place by the fric- 
tion of the tapered end of the shaft B. 
This will be sufficient when the construc- 
tion is not too heavy, but should the at- 
tachment be too heavy and the taper fail 
to hold it, a set screw or two, through 
the upper part of the casing C and tight- 
ened against the bushing A, will hold it 
in place. A brass plug should be placed 
between the end of the set screw and the 
bushing, to prevent marring the surface 
of the latter. 

All that is necessary to place the at- 
tachment in the machine is to push it into 
place and perhaps give it a few taps with 
a soft hammer, following practically the 
same procedure as in setting a drill. 

In detaching it, a drift does the trick 
and the machine remains the same as be- 
fore, with the exception of the ball bear- 
ing, which must remain, but this is an ad- 
vantage, increasing, as it does, the thrust 
on the sleeve. 








The use of the oxy-acetylene process 
for welding and cutting metals in railway 
shops is extending rapidly and promises 
to become one of the essentials of first- 
class shop equipment, according to the 
Railway Age Gazette. It has made great- 
er progress in other countries becausz 
the business has been handled with more 
intelligence and systematic methods have 
been used to instruct the men in safe and 
effective methods of handling it. It is 
pointed out that there are many uses for 
the process in various kinds of work 
about railway shops to which it has not 
yet been applied. 
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Reduction in Cost of Navy Yard Work 


] hesitate to give examples of my ex- 
perience in navy yards. I fully realize 
that our navy yards have a_ poor 
reputation among business men and man- 
agers. There are some managers and 
engineers whose opinions are of value 
who know the difficulties in navy yards 
the almost insurmountable difficulties 
and who also know that fairly good re- 
sults have been accomplished in spite of 
these difficulties. The majority of man- 
agers, however, will feel that conditions 
have been so bad in navy yards that 
amateurs can make marvelous reduc- 
tions in cost if the effort were only made. 
To these I can only say, visit the nearest 
navy yard and spend a week Study con- 
ditions. Such a visit will, I am _ sure, 
convince the most skeptical that it is 
not easy to produce good results in a 
navy yard. 

Before enumerating a few examples 
of my experience in navy yards in re- 
ducing costs, I wish to state that I have 
experienced most strongly the feelings 
of the manager who knows that costs 
can be enormously reduced and who tries 
himself to take up the various depart- 
ments and shops, hunt for the leaks, 
stop them, provide improved methods, 
and at the same time exercise proper su- 
pervision of the department as a whole. 
Everywhere I could sce opportunities for 
large reductions in cost if I could only 
give my undivided uttention to these 
points. This, however, is impossible on 
account of many other duties. I could, 
therefore, only touch the high points and 
rest satisfied that the department under 
ny management was producing as good 
results as any other navy-yard depart- 
ment, and that it excelled a number. 
This, however, is poor satisfaction to one 
who firmly believes in the principles of 
scientific management. 

The Mare Island Navy Yard, where I 
have been on duty for the past six years, 
labors under the disadvantage of a lim- 
ited supply of skilled mechanics. Wages 
are very high, first-class mechanics re- 
ceived from 52 to 63 cents an_ hour, 
while helpers and laborers received 30 
to 2? cents an hour. On account of labor 
conditions and politics the output was 
low. It would seem that the very high 


cost of labor wov!d have brought forth 
the very best efforts to obtain scientific 
management. Such, however, was not 
the case. The very fact that labor was 
so high brought about the assumption 
that Mare Island could not compete with 
other navy vards in costs, and when high 
costs were reported, conditions were not 


investigated, as it was assumed that the 
high costs were due to the high cost of 
labor. It also required some courage to 
undertake reforms at Mare Island. The 
one attempting reforms was assailed and 
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How scientific management was 
applied to navy yard work 

The various difficulties encoun 
tered, how they were met, and 
the methods that resulted in sub 


stantial reductions in cost. 
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was the target for abuse from the local 
papers. So strong are these influences 
that in the past they have brought pres- 
sure to bear on prominent politicians 
who have actually obtained the removal 
of competent officers who have attempted 
reforms. Mare Island could, therefore, 
not be called a promising field in which 
one would experiment with scientific 
management. In spite of these difficulties 
some advance has been made. Enough 
at least has been accomplished to prove 
that scientific management, if applied to 
its fullest extent will produce enormous 
reductions in cost. 

The boat shop was one of the first 
shops investigated. This is a fine shop 
and generally well equipped with tools 
and appliances. Yet when investigation 
was made one of the first discoveries was 
tiat there was not a power cutoff saw in 
the shop and all cutting off was done 
with hand saws by boat builders at 57 
cents an hour. Marked reductions in 
cost were made by installing compara- 
tively inexpensive tools and appliances. 


MucH HAND Work; LITTLE MACHINE 
WorK 


No expert machine hand or millman 
was employed, and only the most simple 
operations were performed with machine 
tools. Each boat builder built complete 
his own boat, each doing his own mill 
work and deciding for himself which 
should be hand work and which should 
be mill work. It is needless to say that 
the great majority of the work was hand 
work. After considerable difficulty I lo- 
cated an expert machine hand. He, with 
an intelligent helper, formed the mill 
gang. These are required to get out all 
of the machine work and the boatbuild- 
ers are only allowed to use machine tools 
for the simplest operations as, for ex- 
ample, using a cutoff saw and simple 
band-saw work. 

The millman was encouraged to de- 
velop the machine work as much as pos- 
sible. He had a great deal of ingenuity 
and in a short time the results were sur- 
prising, as he was doing work by ma- 
chine that had previously been consid- 





ered impossible. All of the planking is 
gotten out on a double-headed shaper. 
The heads of this shaper have collars 
below the knives. A templet presses 
against the collar acting as a guide, .the 
knives cutting the material to the shape 
of the templet. The plank is run down 
one side, one head cutting and brought 
back on the other, and is finished except 
for the slight bevel necessary. The 
thwarts, gangboards, footlings, beading, 
and all material of this kind are gotten 
out by the m#llman. 

The millman has developed wonder- 
fully; he takes great pride in his work 
and is all the time looking for some new 
work he can do by machine instead of 
by hand. The helper has also become 
an expert millman. He is not employed 
as a laborer to do the carrying of work 
of this kind, but is, in reality, an assist- 
ant millman. He can now do any class 
of machine work and, in the absence of 
the millman, takes entire charge of this 
part of the work. 


WorK IS CLASSIFIED 


The preparatory work, before the erec- 
tion of the boat begins, is carefully classi- 
fied according to the nature of the work. 
The capabilities of the various men are 
studied and the work is assigned to the 
man best qualified for that class of work. 
In some cases it was necessary to de- 
velop men. The work to be accomplished 
by each man or gang is clearly defined 
and written instruction cards are issued. 
The various operations are carefully 
planned so that the various parts come 
together at the right time for erection. 


THE PROCEDURE FOLLOWED 


All of the material is assembled, the 
foundations are prepared, the frames are 
bent, the planking is gotten out, and then 
all of this material is turned over to the 
boatbuilder and his helper for erection 
and completion. An account is opened up 
against the boat and the boatbuilder is 
held responsible for the cost. It is as- 
sumed that all boats will have the proper 
inspection and be of equal quality, and 
the cost then determines the efficiency of 
the workman. When introducing this 
method, it is very desirable to build a 
number of boats of the same class, so as 
to obtain competition between the work 
men and determine their relative effi 
ciency. 

When I started this system there wer 


fortunately a number of boats of th 
same class to build and we were able t 
immediately compare the efficiency of th 
workmen and weed out the poor men. A 
in example, we would take six 30-fo: 
cutters and distribute them to variou 
men, an account being opened up agains 
each man. Very astounding results wer 
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obtained. For example there were two 
boatbuilders working side by side on 30- 
foot cutters. I spent a good deal of my 
time in this shop and one of these men I 
had put down as a loafer, and he would 
have been the first man discharged if 
there had been a lay-off. The man work- 
ing alongside of him I put down as the 
hardest worked man in the shop. When 
the costs came in, the “hardest worked” 
man’s boat had cost $200 more than the 
boat of the “‘loafer.”” I called the 
pensive man to the office and asked him 
for an explanation. He stated that he 
had worked as hard, or harder, than any 
man in the shop, and that I must know 
this by personal observation and that he 
could not tell why his boat cost so much 
more than the other man’s. I asked him 
if he had any complaint to make of the 
material he had received or of his helper. 
and he answered that he had none. 

I put out two more boats to the same 
men and obtained practically the same 
results. In other words, the man that was 
apparently taking it easy used his brains 
as well as his hands and made every 
blow tell, while the “hard-working” man 
had very little brains to Both of 
these men were rated as first-class boat- 
builders and were getting the same pay, 
although one was of much more ‘value 
than the other. There was nothing to do 
but discharge the man whose cost was ex- 
cessive and this was done. 

The cost to which I am now 
is not the total cost of the boat, but only 
that cost for which the man himself and 


e X- 


use. 


referring 


his helper are directly responsible. Be- 
fore introducing this system I had _ in- 
formed all of the boatbuilders of the 


methods that I proposed to pursue, and 
further informed them that I would es- 
tablish an efficiency list based on the cost 
of boats, and that when a reduction of 
the force was necessary, which everyone 
realized would come in a few months, the 
men whose costs ran high would be the 
ones discharged. The results were al- 
most equal to piece work and if any man 
was delayed or was not furnished with 
the proper equipment, I heard from it at 
once. 


DEVELOPMENT OF HELPERS 


It is believed that helpers and laborers 
have, in the past few years, been used at 
Mare Island for higher class of work than 
is generally given these men to do in 
other yards. The boat shop is no ex- 
ception to this rule. The methods fol- 
lowed and described in the preceding 
paragraph, that is, holding the  boat- 
builder responsible for the cost of his 
work, has done much to develop the use 
of helpers in the boat shop. Under the 
system followed, the boatbuilder is per- 
sonally interested in keeping the costs of 
the boats as low as possible. It is, there- 
fore, to his interest to utilize the services 
of his helper to the best advantage. 

In many shops when any attempt is 
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made to util.ce the helpers for higher 
class of work than is usually done by 
helpers, this effort meets with the active 
opposition of the mechanics in the shop, 
while in the boat shop exactly the re- 
verse was the case. The boat build- 
encouraged and taught the help- 
and shoved them ahead and gave 
them all the work that they were capable 
of doing. With this encouragement from 
the mechanics, it is needless to say that 
the helpers advanced very rapidly, and 
we now have helpers that | have no doubt 
would be rated as boatbuilders in many 
yards. These helpers do practically all of 
the boring off, trimming oars, fitting boat 
hooks, planing the bottom of boats, rivet- 
ing, etc. In fact all of this class of work 
is done by the helpers. 


ers 


er 
Cis 


EvERY OPERATION STUDIED 


The above indicates in a general way 
the methods pursued, but lack of space 
ferbids a detail description of every 
change in methods and a description of 
the detail methods followed. It can be 
stated, however, that every operation was 
studied in an effort to determine the best 
way of doing the work and the best ma- 
chines and the best men or class of men 
for accomplishing the work. 


ESTABLISH A Low PRICE FOR EACH CLASS 
OF BOATS AND KEEP THE SHOP 
Up TO THE STANDARD 


After once establishing a low price for 
each class of boats it is not difficult to 
keep the shop up to the standard. I have 
our standard low prices before me and 
when a cost is reported exceeding these 
standard costs, an investigation is im- 
mediately made to determine the fault. 


RESULTS OBTAINED BY CHANGES IN 


METHODS 


As the boats built are standard a direct 
comparison can be obtained of costs, and 
the amount saved on boats can be 
determined. By making this comparison 
it was determined that in two years’ time 
over $25,000 was saved on new boats by 
the changes in methods. A large amount 
of repair work is also done in this shop 
and the improved methods have greatly 
decreased the cost of this work, but the 
actual amount saved cannot be deter- 
mined. In many cases the costs of boats 
were cut in half and in some cases the re- 
duction was even more. 


new 


Costs CAN BE FURTHER REDUCED 


While great have already 
been -made in costs, it is realized that 
still further material reductions can be 
made. This, however, can only be done 
by giving to the shop for some time the 
attention of an expert who will further 
study the subject. This cannot be done; 
there are many shops in the department 
which require attention and these must 
be improved before the boat shop can 
again receive attention. 


reductions 
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Woop CALKING 


Practically ill of the wood calkers on 
the Pacific coast belong to an asso- 
ciation. This association is very power- 
ful and very few care to antagonize 


it. The number of apprentices is limited 
and the output of the men is limited. 
Wages are high, 55 and S6 a day 
being the prevailing wages. The calkers 
at the navy yard received $5 a day and 
they seldom ever reached in output the 
was satisfied that the output 
was far too low, but for a long time was 


very 


limits set. I! 


unable to increase it. 

Finally, after educating some men who 
take the places of the calkers in 
trouble, and carefully 
ing the amount that a first-class 
should do, I fixed a _ piece-work price 
which would allow the men to make from 
50 to 60 per cent. more than their day’s 
wages and put all work on piece work. 
To enable these men to earn the 60 per 
cent. above day 
for them to do 3 
as was being accomplished at day work. 
The situation was finally accepted and in 
a few weeks the men were actually doing 
from 3 to 4 times as much 
before. It 
of the large output, to employ but a small 
number of and these are the very 
best of their class. They make 
wages, are perfectly contented, and never 


could 
case of ascertain- 


man 


wages, it was necessary 


or 4 times as much 


as was done 


is now necessary, on account 
men, 


large 


give the management the slightest trouble. 
The output now obtained is far above 
that obtained in other establishments in 
the vicinity and I believe exceeds the out- 


put obtained in eastern establishments. 
The average output for representative 
classes of work is as follows: 
NEW WORK 
Decks, three threads SSO feet in 8 hours. 
Sides mad ttom boul 
threads ae .... 265 feet in S hours 
OLD WORK 
Reave ont putty harden 
down and calk one 
thread 1?5 feet in & 1 i's 
Reavy out glue harden 
down and ill ! 
thread ‘< 5SOU feet in S hours. 
IN THE MACHINE SHOP 


An investigation was made of condi- 
tions in the machine shop and these were 
found to be about the same as those de- 
scribed in the boat shop. 
changes made in this shop, costs 
greatly reduced. The conditions and the 
steps taken to reduce costs and increase 


Owing to 
were 


output were fully described in the AMErR- 
ICAN MACHINIST, Volume 31, Part 1, pages 
568, 610, 645. 


BoILeR SHOP 


Conditions were known to be very bad 
in this shop. The foreman was not in 
sympathy with any changes and resisted 
efforts made to improve the efficiency. 
The aim appeared to be to employ as 
many high-priced boilermakers as pos- 
sitle, regardless of expense. Under these 
conditions every change had to be con- 
sidered with the greatest care before be- 
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ing put into effect. An assistant who had 
considerable experience in handling men, 
and who was endowed with much pa- 
tience and tact, was put in the shop. This 
assistant, F. W. Becker, was my repre- 
sentative in the shop and was given full 
authority to make changes. He was di- 
rected to fully study the situation before 
making his first change and to consult 
me daily regarding proposed measures. 

It was decided to take one job, the re- 
tubing of three water-tube boilers of the 
small-tube type and show what could be 
done by improving methods. In other 
words it was considered necessary to 
make a demonstration that everyone 
could see before beginning a complete re- 
organization of the shop. The results ob- 
tained were far beyond our expectations. 
A full description of the conditions found 
and the changes made cannot be given 
for lack of space. Generally the opera- 
tions were made to follow each other in 
logical order, the tubes coming in the 
door and going from operator to operator 
until they reached the boiler. Proper 
tools and equipment were supplied, ma- 
chine work replaced hand work, helpers 
and boys replaced boilermakers for the 
inferior work, each man’s work was care- 
fully planned and a definite assignment 
of work made, daily records were kept of 
the exact amount of work accomplished 
by each man, and all waits were elimi- 
nated. No attempt was made to drive 
the men, but the operations were so ar- 
ranged that the work shoved the men; 
each operation had to keep ahead of the 
operation behind and if this was not the 
case it immediately showed up. 

A detail record of the time and cost of 
each operation was made. These records 
are of much interest, particularly as some 
of them showed such tremendous reduc- 
tions in cost that they have been ques- 
tioned. The man who has been outdist- 
anced always questions the record of the 
man who has defeated him. One opera- 
tien, the cutting out of the old tubes, has 
caused considerable comment. There 
were 4600 1'¢-inch and 1'4-inch, No. 11, 
B. W. G. tubes in the three boilers; and 
two cuts were required to remove the 
tubes, one at the top drum and one at the 
lower drum. Six expert chippers, work- 
ing in pairs, cut cut the tubes, and to 
each pair there was a helper to remove 
the tubes. The 4600 tubes were cut out. 
removed from the boiler, and piled by 
these men in 7'. hours. This was at day 
work; not piece work. 

The other operations show equally as 
satisfactory results. The time taken pre- 
viously to retube three boilers in the 
shop was from 80 to 90 days, and the di- 
rect cost was about 51100 per boiler. 
The time taken under the changed condi- 
tions was 15 days and the direct cost was 
a little over 5400 per boiler. 

GENERAL IMPROVEMENTS 


It has been my experience in navy-yard 
work that every job which I have care- 
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fully analyzed could be greatly reduced 
in cost, and in many cases the cost could 
be cut in half. Numerous examples can 
be given of the actual reductions that 
have been made. When the results ob- 
tained are mentioned those prone to criti- 
cize say that they were obtained by mak- 
‘ng a specialty of the job. If it is making 
a job a specialty to carefully analyze the 
work, provide the best facilities possible, 
arrange the work in logical order, utilize 
men best suited to the work, fix responsi- 
bility for quantity and quality of work, 
and increase the output, then I strongly 
advocate specialties and hope that all 
of the work done under my supervision 
will be of this class. 


REDUCTIONS IN Cost CAN BE MADE IN 
COMMERCIAL CONCERNS AS WELL 
AS IN GOVERNMENT Es- 
TABLISHMENTS 

It may be assumed that such enormous 
reductions in cost can only be made in a 
Government establishment, and that con- 
ditions in a commercial establishment 
could not be so bad as to permit of such 
large reductions in cost. In the commer- 
cial establishment, it may be assumed 
that the keen competition would long ago 
have proved that something was wrong, 
and the difficulty would have been located 
and corrected. It may be assumed that a 
commercial establishment could not exist 
and pay dividends with such large leaks; 
that it would have long ago gone under 
if such conditions had existed. These as- 
sumptions are not correct. 

There are many capable engineers, cap- 
able managers, who visit many prosper- 
ous establishments which are paying good 
dividends and see during a casual tour of 
the shops many spots where important 
improvements can be made, many places 
where there are glaring wastes. In some 
establishments so many cases are seen 
that the visitor wonders how it is possible 
that the setablishment can keep afloat. 
The very fact that the concern is paying 
a satisfactory dividend is, in many cases, 
responsible for the conditions, the reason 
that the leaks are not stopped and the 
methods improved. The managers or 
owners are satisfied with the profits, they 
themselves believe that there could be 
little wrong as long as such good divi- 
dends are earned. The reason for the 
payment of dividends is probably due to 
natural advantages, or the conditions of 
the trade. To these advantages there 
should be added the advantages of an 
economical administration, the advant- 
ages of scientific management, not only 
because of the increased profits, but to 
stop unnecessary waste of human en- 
deavor. It is, however, difficult to per- 
suade an owner or manager to make 
changes in organization or methods as 
long as the financial statement shows a 
satisfactory profit year by year. This is 
another foe to the advancement of scien- 
tific management. 

A short time ago I .visited a large es- 
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tablishment that employs several thous- 
and men. In one of the large machine 
shops of this establishment modern shop 
methods and modern shop organization are 
unknown. The tools are not running 
nearly to their capacity, belts are in bad 
condition, work is done in machines un- 
suited to the work, work is not routed to 
the machines, the small-tool equipment is 
poor, too much finish is left on castings, 
and everywhere there was seen a wonder- 
ful field for improvement. I knew one 
of the high officials in the company, so I 
felt privileged to tell him what I had seen. 
To my surprise he told me that he had been 
told the same story before. “In fact,” he 
said, “every one who comes here who is 
competent to judge and who feels privi- 
leged to speak has told me the same.” 

He explained that his company was 
building and installing machinery at a 
lower cost than its competitors. The 
superintendent of the machinery depart- 
ment resentea any interference with his 
department and disliked changes, and if 
radical changes were made they would 
probably lose the superintendent, and he 
would be hard to replace. He added that 
as long as they were able to install ma- 
chinery at less cost than their competi- 
tors he feared no improvement could be 
made‘over the poor methods. There is no 
doubt that this superintendent had 
marked ability in some lines, but he knew 
very little about modern shop methods or 
management. The low costs were largely 
due to natural advantages and low wages 
prevailing in the district in which the 
plant is located. The foe to the advance- 
ment of scientific management in that 
plant is “let well enough alone.” It is a 
happy family and no one wishes to dis- 
turb the existing calm. This is a potent 
foe to advancement and is doing much 
to retard the development of the scienc® 
of management. There is not the slight- 
est doubt that the profits of this concern 
can be largely increased, but to do so wi!! 
require some radical changes which will 
result in breaking up the happy-family 
management, and no one desires to origi- 
nate the shaking up that is needed, as 
long as the dividends are satisfactory to 
the owners. 

WILL SCIENTIFIC MANAGEMENT BECOME 
GENERAL ? 

It must be admitted that at present the 
majority of establishments are not man- 
aged in accordance with the principles of 
scientific management. No doubt progress 
for some years will be slow, but the seed 
has been sown and here and there will 
be found a manager or owner who be- 
lieves in the science of management and 
who has the courage of his convictions 
and is willing to invest his money in this 
type of management. In a few years the 
reward will come in large profits, and 
competitors will be forced to adopt the 
same system; it will then be but a short 
time until scientific management will be 
the rule and not the exception. 
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Handling Gears on Internal Grinder 


The illustrations show some interesting 
methods of handling work on the inter- 
nal grinder built by the Heald Machine 
Company, Worcester, Mass. 

The headstock of this grinder is adap- 
ted for holding a draw-in collet arrange- 
ment when required and a part of this 
device is illustrated in Fig. 1, which shows 
a method of holding spur gears while 
grinding the bore. The collet or chuck 
consists of the body A, which is threaded 
to fit the nose of the spindle and pro- 
vided with a conical seat to receive the 
































HOLDING 


taper sleeve B, which is split in three or 
four places and fitted with false jaws C, 
the latter being held in position by the 
fillister-head screws shown in the sec- 
tion. The chuck is operated to grip or 
release the work by a handwheel at the 
rear end which, when rotated, draws the 
chuck back into its seat or releases it 
for the removal of the work. 

The false jaws C may be made of va- 
ricus diameters to admit work larger 
than the regular capacity of the draw-in 
collet. 

Fig. 2 represents a similar chuck in 
vhich the gear is located and held by 
three rolls or pins placed 120 degrees 
part and adapted to locate the gear by 
the pitch circle. These rolls, it will be 
noticed, are fitted with sufficient freedom 
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GEARS AND OTHER PARTS FOR INTERNAI 
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FIXTURE FOR HOLDING BEVEL 
GEAR ON GRINDER 


in the holder C so that while their periph- 
eries are in contact with the internal 
wall of C, they still allow for any slight 
variation which might be found in dif- 
ferent gears due to the hardening pro- 
cess. 

In Fig. 3 is illustrated the method of 
holding a long sleeve or bushing in the 
draw-in chuck. Fig. 4 shows another 
form of draw-in collet for holding gears 
having two diameters on the one piece. 
This provides for truing up both diam- 
eters at the same time so that the bore 




















Fic. 3 
- LESS 
| | iis 
1 | 
SSL | 
gprs | 4 
= yy, ee 7,8" 
_— Santina) 
_ oaaees Y 4 
Fic. 4 


GRINDIN¢ 


shall be practically concentric with both 
gears. It is assumed, of course, that 
with this method of holding the double 
gear there is not much variation in 
the outside diameters from piece to 
piece. 

The fixture in Fig. 5 is screwed on the 
nose of the spindle and is adapted for 
holding bevel gears in order that the 
teeth shall run true according to the 
pitch line. The drawing shows three 
taper rolls placed 120 degrees apart and 
arranged to fit between the teeth in or- 
der to locate the gear from the pitch 
circle. The taper rolls can be made to 
fit the entire length of the teeth on the 
gear and are so secured that a slight 
variation in the gear due to hardening is 
fully taken care of. 
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‘xamples of Pressed Steel Work 


The examples of work shown in Figs. 
1 and 2 were produced by the Worcester 
Pressed Steel Company, Worcester, Mass. 
Fig. 1 shows elevations and plans of 
the eleven operations necessary to pro- 
duce one-half of a pressed-steel gear 


By E. A. Dixie 


cause of the large quantities of these 
bases used. The steel bases are easier 
to assemble, owing to their being inter- 
changeable; they are easier to finish, 
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Fic. 1. THe DRAWING OPERATIONS ON A STEEL GEAR CASE 


case for an automobile. The material 
from which these parts are made is bright 
cold-rolled, open-hearth, annealed, soft- 
strip steel, 0.187 inch thick. Two of 
these half cases are required for each 
housing. All the drawing is done cold 
and but three annealings are necessary 
from the blank disk to the last opera- 
tion. The approximate dimensions of the 
finished housings are 12 inches diameter 
by 8 inches deep. 

Fig. 2 shows front and back views of 
two machine bases. The one to the 
right is cast iron and weighs 38 pounds. 
The one to the left is pressed steel and 
weighs about 14 pounds. They are 19 
inches high and measure 12! .x18 inches 
at the bottom. 

The steel base is practically a duplicate 
of the cast-iron base, except as regards 
weight. It is made in halves and double- 
seamed together after which the seams 
are sealed by autogenous welding. 

The holes for floor screws, hinge lugs, 
hand hole, etc., are all reproduced in 
the steel bases exactly the same as in 
the cast bases, and the pressed bases 
are much more uniform than the castings. 
An important consideration and advan- 
tage in using pressed-steel bases in place 
of castings in this particular case is the 
saving in weight for transportation. This 
amounts to about $10,000 per year be- 


paint or enamel than cast iron and are 
not easily broken. They offer a strik- 
ing suggestion of many purposes to 
which pressed steel might be put to re- 
place castings or forgings. 








A Remarkable Car Wheel 


‘Turning Record 








A remarkable day’s run of a Pond 
42-inch motoy-driven car-wheel lathe 
was recently made at the West Albany 
shops of the New York Central Rail- 
road. The work was 36-inch Krupp and 
Paige wheels and in 9 hours and 53 
minutes 33 pairs of wheels were turned 
out; the average time being 17 minutes 
and 38 seconds per pair. The depth of 
cut varied from '% to inch, averaging 
about '4 inch while a constant feed of 
13/32 inch per revolution was main- 
tained. 

These tests are tabulated by operations 
in the June issue of the Progress Re- 
porter, published by the Niles-Berent- 
Pond Company and the uniformity in 
most cases is rather striking. The cut- 
ting speed varied from 10 to 20 feet per 
minute, with an average of 14.4 feet. The 
table affords an interesting study in 
many ways. 

















Fic. 2. A PRESSED-STEEL MACHINE BASE 
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Analyzing Vertical Turret Lathe Work 


The firm that specializes at all in ma- 
chine-tool building is met with the neces- 
sity of carefully preparing estimates of 
the machining time for various pieces 
submitted - by prospective customers. 
These estimates must be right. If too 
short, the builder will be unable to “make 
good” when his machine is set up in the 
purchaser’s factory. If too long, he is at 
a disadvantage with his competitors. That 
intelligent detailed analysis of every op- 
eration is the only basis for such esti- 
mate, no one will dispute. 

Tables 1 to 3, inclusive, and Figs. 1 to 
25, inclusive, show the form in which 
estimates for turret-lathe work are pre- 
pared and sent out by the Bullard Ma- 
chine Tool Company, Bridgeport, Conn. 
The originals are made on tracing cloth 
amd the customer receives. blueprint 
copies. 


OPERATIONS ON A 16-INCH FLYWHEEL 


A section of a 16-inch flywheel is 
shown in Fig. A, with general dimensions 
and lettered surfaces. In Table 1 is 
given a detail of the operations for ma- 
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8 Operations 
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Editorial Correspondence 








The prospective customer re- 
cetves a blueprint showing the 
settings of turrets tools, 
depth of cut, feed, speed and time, 


to fractions of a minute, jor ever) 


prece 


and 


operation in making the 


that he submitted. 




















chining this wheel in a vertical turret 
lathe, with the depth of cut, feed and 
speed, for each operation, and the num- 
ber of minutes required to do it. Several 
operations are done at the same time, 
and the last column gives the number of 
minutes that are actually required to ma- 
chine the piece. The turret and tool lay- 
outs for these operations are shown in 
diagram in Figs. 2 to 11, inclusive. Figs. 
2 to 9 show the operation for the first 
setting, and Figs. 10 and 11 for the sec- 
ond. 
































4th Operation 
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2nd Operation 
Fic, 3 








3rd Operation 
Fic. 4 


TURRET AND TOOL LAYOUT TO MACHINE A 





6th Operation 
Fic. 7 








16-INCH FLYWHEEL 





Returning to Table 1, the total num- 
ber of minutes for all the operations is 
23, and the number of minutes required 
to machine the piece is 17. That is, six 
minutes of actual machining time are 
saved by using the second turret and per- 
forming several operations simultaneously. 
In percentage this is a very real factor, 
26 per cent. The former lathe time on 
this piece was four hours. 


A NINE-INCH GEAR BLANK 


Fig. B shows in section a gear blank; 
Table 2, the corresponding list of opera- 
tions, and Figs. 13 to 17, inclusive, the 
layouts of the turrets and tools. But 
little comment is necessary, except to 
point out that the total number of min- 
utes for all operations is 9'4, and the 
number of minutes required to machine 
the piece, 634; a reduction of 27 per 
cent. 


A 21-INCH GEAR BLANK 


In Fig. C is a larger gear blank, shown 
in section, dimensioned and lettered as 
before. The corresponding schedule of 
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8th Operation 
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vessel, as well as to give increased speed. 
The propellers are helical in shape and 
may be used singly or in any number 
desired. 








Locomotive ‘Testing Plant Pre- 
sented to the University 
of Illinois 








Upon the recommendation of Robert 
Quayle, superintendent of motive power 
and machinery, and with the approval of 
W. A. Gardner, general manager, the lo- 
comotive testing plant of the Chicago & 
Northwestern Railway Company has been 
presented to the University of Illinois. 
Under the immediate direction of H. T. 
Bentley, assistant superintendent of mo- 
tive power and machinery, it has been 
taken from its foundation, the bearings 
and other running parts have been put in 
good order for service, and the plant, with 
all the special patterns used in its con- 
struction, has been loaded and shipped to 
the University of Illinois. It is under- 
stood that the plant will be held by the 
university pending the construction of its 
proposed transportation laboratory. 

This testing plant was designed under 
the general direction of Mr. Quayle, aided 
by E. M. Herr, now vice-president and 
general manager of the Westinghouse 
Electric and Manufacturing Company, but 
at that time assistant superintendent of 
motive power and machinery. The draw- 
ings were developed under the immediate 
direction of E. B. Thompson, now super- 
intendent of motive power and machin- 
ery of the Chicago, St. Paul, Minneapolis 
& Omaha Railway, but who at that time 
was chief draftsman for the railway com- 
pany. 

The plant consists of foundation plates, 
pedestals and three pairs of axles with 
their bearings, supporting wheels, friction 
brakes, etc. It was the first of its kind 
to be supplied with permanent mounting 
rails, by use of which a locomotive could 
be rolled on or off the wheels without re- 
sort to temporary blocking. 

It is announced by Dean Goss, of the 
College of Engineering, that the plant at 
the university will constitute a portion of 
the equipment of the School of Railway 
Engineering and Administration, and that 
when installed it will be operated under 
the immediate direction of Prof. Edward 
C. Schmidt, in charge of railway engi- 
neering. 








In a report prepared by special United 
States Government agent, H. Studneczka, 
the production of artificial rubber by a 
German inventor is commented upon. The 
invention is based onthe boiling together, 
under certain conditions, of isoprem with 
acetic acid, in a closed tube, the result 
being the creation of a gray composite 
possessing all the properties of pure rub- 
ber and capable of being vulcanized in 
the same manner as gutta percha. 
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German Electric Welding Machines 


There are two methods by which elec- 
trical welding can be performed, namely: 
Resistance and arc welding. The arc 
welding is chiefly used for repairing and 
remedying flaws in castings. Resistance 
welding, however, is acquiring a growing 
importance for the manufacture of all 
kinds of metal ware in quantities. The 
easy manipulation of resistance welding 
machines by unskilled labor, and their 
great adaptability to special purposes, 
have rendered possible the development 
of new working methods in many 
branches of industry. By their help, im- 
portant economies of manufacture can be 
attained. 


BuTT AND Spot WELDING 


In butt welding, the pieces are placed 
against each other, as shown by A and B 
in Fig. 1, and fastened in jaws C, which 
serve as current conductors, the dotted 
line D being the path of the current when 
heated. When heated they are pressed to- 
gether. In spot welding, point-shaped 
electrodes press the pieces of work to- 
gether between them, as shown in Fig. 2. 

The welding machines are supplied 
with alternating current and contain a 
transformer, which lowers the voltage to, 
from one to three volts. By this means 
currents of many thousand amperes are 


By Bruno Loewenherz 








A variety of electric welding 
machines, of the resistance type, 
adapted for manujacturing metal 
articles in quantities. 

Special machines jor doing dif- 
ferent work showing an increased 
use of the welding process im 
commercial work. 
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HAND-OPERATED BuTT WELDING MACHINE 


often produced. The low potential in the 
electrodes renders the operation of the 
machine completely free from danger. 

The electrodes of most welding ma- 
chines contain hollow chambers traversed 
by cooling water, because, especially in 
forced work, there are developed great 
quantities of heat, which must be re- 
moved from the interior of the machine 
to obtain the greatest efficiency. 


Butt WELDING MACHINES 


In Fig. 3 is.shown a butt-welding ma- 
chine while welding a round piece of 
metal. The two levels above clamp the 
pieces of work in the electrode jaws. 
One of the two clamps is movable. After 
clamping the pieces, the workman turns 
the handwheel as shown, which moves 
the loose clamp and presses the firmly 
clamped pieces tegether, while simul- 
taneously he depresses a foot lever and 
thereby switches on the current. In a 
short time the welding heat is attained 
and by means of the handwheel the 
workman squeezes the softened pieces to- 
gether and turns off the current by re- 
leasing the foot lever. 

A semi-automatic machine is shown in 
Fig. 4, as it is welding together a metal 
wheel rim. After setting up the work a 
lever is moved to turn on the current and 
a spring brought. into tension against the 























Fic. 4. SEMI-AUTOMATIC BuTT WELDER 
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work, so as to produce the thrust for 
welding. When this thrust has taken 
place, the current is automatically inter- 
rupted. 

An automatic machine is shown in Fig. 
5. The operator merely lays the pieces 
to be welded between the jaws and 
presses down the foot lever. By this 




















Fic. 5. AUTOMATIC BUTT WELDER 


means, in the pieces are 
clamped, the current switched on, the 
pieces squeezed together, the current 
switched off, and finally, the work is re- 
leased by removing the foot from the 
lever. These automatic methods enable 
the employment of unskilled labor. 


sequence, 


SHAPE OF THE CLAMPS 


For different kinds of work, the clamps 
of the machine are given an appropriate 
form to fit any shape of piece desired. A 
few examples will explain this. Fig. 6 
shows how a round iron rod is clamped 
for welding to a tube. Instead of press- 
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Rod on Tube. 


Stirrup. 
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CLAMPING IRREGULAR SHAPES FOR WELDING 
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Fic. 10. HORSESHOE-WELDING MACHINE 


ing stirrups out of a single piece, they 
can, by the aid of electrical welding, be 
made of two parts, as shown in Fig. 7. 
Projections on the plate afford 
sections of equal area at the places of 
welding. If it were attempted to weld to 


lower 


the arch, a plate without such projec- 
tions, the electric current at the region 


of contact would pass from the large sec- 
tion to the small one, and produce an un- 
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equal heating of the two pieces, which 
would be detrimental to good and quick 
welding. In Fig. 8, in order to produce 
equal areas of metal, are 
pressed in the plate and the bent rod is 
welded to these. 

In Fig. 9 is shown the method of 
clamping a horseshoe to weld the calk 


projections 





, 














Fic. 11. SPOT-WELDING MACHINI 
on it, and Fig. 10 shows the special ma- 
chine that is used for this purpose. This 
machine closely approaches the spot 
welding principle and may be used as 


such on some classes of work. Every in 
dividual piece that is to be welded is not 
chucked. Instead, the 
pressed the parts, by a 
wheel, and clamp these together between 


them. 


electrodes are 


against hand 


Spot WELDING MACHINI 


This machine is not used to weld full 
sections, but in general, to join sheets in 
spots as is done by The 


trodes are shaped in accordance with the 


rivets. elec 
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Fic. 14. WELDING HANDLES ON Covers 


special work that is to be performed. 
Their simplest pattern is exemplified by 
the flattened points shown in the welding 
machine in Fig. 11. By a pressure upon 
the foot lever the workman depresses the 
upper electrode. The work is_ then 


pressed together between the two elec- 


trodes, and the current, automatically 
switching on, at low potential, welds the 
parts together at one point. After re- 
leasing the foot lever, the work can be 


moved along for welding at a new point. 


The entire process requires so little time 


that an unskilled workman is able to 
ike 1000 welds per hour on _ plain 
sheets, while in the same time an ex- 


perienced hand could put together hardly 
a qu 


The up-and-down movement of the up- 


rter as many with rivets. 


per electrode, in another type of this ma- 
chine is performed automatically by 

ins of an electric motor. The electrode 
then falls and rises at regular adjustable 
intervals, and the workman only has to 
move the piece of work. 











ON PoTs 


Fic. 15. WeELbDING RINGS 
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SEAMLESS WELDING 


This machine is also employed on wa- 
ter-tight welding. In this case the travel 
of the work takes place so slowly that 
the points of welding lie close together 
and form an unbroken seam. 

The preparation of work for seamless 
welding is shown in Fig. 12. Since, in 
this sort of welding, the current has to 
traverse the small edge section of the 
plate, and therefore encounters a great 
resistance, the edges of the sheets are 
completely softened and are pressed to- 
The arrangement of 


gether seamlessly. 


























ELECTRODES 


Fic. 17. Rout 
a saw blade for seamless welding is also 
shown. 

The following halftones 
of the many uses that have been found 


show a few 
for point-welding machines in the sheet 
Fig. 13 depicts the 
wheel rims on the 


metal ware industry. 
seamiess welding of 
spot welder. If the material is not too 
thick and irregular shaped sections do 
not have to be dealt with, the complicated 
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Fic. 18. Two Curved UPPER ELECTRODES 


butt welding machine shown in Fig. 4 
can be replaced by this one. Fig. 14 
shows the welding of handles on covers, 
and Fig. 15 the welding of rings on cook- 
ing pots. 


VARIOUS FORMS OF ELECTRODES 


In this machine the electrodes are 
easily interchanged. The lower one is 
movable with its holder, in the T-slots to 
any position desired for a particular 
piece of work, and is set up once for all. 
The upper electrode can be tilted to any 
angle required and raised or lowered in 
its holder, as shown in Fig. 16 where the 
girl is welding electric lamp casings. 
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WELDING Two PIECES TOGETHER 
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Fic. 20. 


A special construction of electrodes is 
shown in Fig. 17. The lower one consists 
of a roll freely movable on its axis, while 


the upper one is formed of a circular 
piece of copper swung by lever. The 


form is useful for welding short seams, 
such as the triangular spouts on coffee 
pots, arc lamp casing parts that are 
welded before being formed, etc. Since 
the pressure put upon the material is ex- 
traordinarily high, there is hardly any 
difference in strength between the welded 
material and the unwelded. 

In Fig. 18 is shown a special construc- 
tion of electrodes for welding curved 
spouts on tea kettles. Two upper elec- 
tredes are used. One-half of this cir- 
cular weld around the spout is made with 
each of the upper electrodes, alternately, 


by moving the carriage that holds the 
lower electrode back and forth in the 
T-slots. 
WELDING HoOLLow PArTs 
For welding the spouts themselves, 


consisting of two parts, the special seam- 


carriage is 
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Fic. 23. ROLL ELECTRODES 


welding machine, shown in Fig. 19 is 
used. This differs very essentially from 
the machines hitherto described and the 
details of construction are shown in Fig. 
20. Through the middle of one electrode 
A which forms the table of the machine, 
projects the second electrode B, shaped 
as a pin. On the table is placed a form 
C in which are mounted the two parts of 
the spout D. The pin electrode is slowly 
revolved by a motor to weld the stamped 
fins togetner and thus the halves of the 
spout; at the same time the fins are 
pressed into the work so that a seamless 
weld is produced. The pin-shaped elec- 
trode carries at its base a pinion meshing 
with a rack on the carriage, whereby this 
automatically moved along. 
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Fic. 24. Two Views 
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CASKS 


Of especial interest are the appliances 


for manufacturing iron casks intended to 
fluids 
welding machines is required for the va- 
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ing disks placed near together constitute 
the upper electrode, as shown in Fig. 23. 
This welding machine is based upon a 
‘ patented process in which the two mutu- 
ally insulated roll electrodes A and B are 
connected with the two ends of the sec- 
ondary winding C of the transformer. 
The circuit is closed with the aid of 
auxiliary electrode D placed opposite the 
rolls inside of the cylindrical object that 
is being welded. The welding takes place 
only between B and D. The rolls A and 
B are motor driven and cause the work 
to travel. 

To weld the bottom seams the machine 
shown by the two views in Fig. 24 is em- 
ployed. Here also are the rotating elec- 
trode disks E between which the work 
moves. Two lateral guide rollers F 
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placed under the electrodes, together 
with a movable holder on the other end 
of the machine, serve to guide the cask 
during the welding. 

To weld on the bung-hole flange, a mo- 
tor-driven point welding machine is used 
as shown in Fig. 25. 


PORTABLE MACHINE FOR WELDING WIRE 


A special small portable machine work- 
ing on the butt-welding principle is 
shown in Fig. 26. 

This machine welds together wire ends. 
A simple pressure by the workman on a 
pincer-shaped clamping fixture suffices to 
grasp both wire ends, fix them fast, switch 
on the current, produce the thrust, and 
cut off the current automatically. The il- 
lustration shows it in service for joining 
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coil ends in dynamo construction. With 
this machine may be welded copper wire 
up to ' inch square and iron wire up 
to 5/32 inch. 

There is hardly an industry, in which 
metal pieces are manufactured repeti- 
tively, that might not derive great bene- 
fit from the use of electrical resistance 
welding machines of the types shown 
above. Especially . have the machines 
found service in locomotive and car 
works for welding axles, tires, hubs and 
wheel spokes; as well as in automobile 
works, bicycle factories, chain shops, 
etc. In the sheet-metal industry it has 
proved particularly useful for the pro- 
duction of enamel ware, hoop-iron ware 
and builders’ iron work, and it is finding 
new applications every day. 








Making Springs and 


In building the adding machine made 
by the Comptograph Company, of Chic- 
ago, Ill., several different sizes and styles 
of coiled springs are required. These 
must be uniform in weight and tension 
and the company found it advisable to 
make a special spring-winding machine. 

In Fig. 1 is shown a group of different 
style springs that are used, while in Fig. 
2 is shown the special universal spring 
machine on which all of these springs 
are made. In addition to the springs 
shown in Fig. 1, an open spring that is 
used on the keys and an answer-pawl 
spring are made. 

In Fig. 2, the machine is shown as it is 
set up and making the open spring, and 
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D ON COMPTOGRAPH 


in another illustration is shown the ma- 
chine that is used for making the ans- 
wer-pawl spring 
UNIVERSAL SPRING MACHINE 

[wo views of the universal spring ma- 
chine are shown in Fig. 2, and in these 
the wire is taken from a coil and fed 
through clamp A onto arbor B, which 
is chucked in the spindle of the ma- 
chine. On turning handle C at the end 
of the machine, the table D. with the 
grooved cam E, is moved forward and this 
in turn moves the cross slide F to regu- 
late the pitch of the spring 


Editorial Correspondence 








The large number and vartet) 
oj springs used in an adding 
machine make a special machine 
jor their manujacture desirable. 

How the machine operates and 
the gaging methods used on rock- 


shajts. 




















Rockshatts 


This method of moving the cross slide 
makes it possible to wind either a closed 
Or open spring and also to get a fine 
adjustment of the tension. When the 
exact number of coils have been made, 
stop H automatically locks the spindle 
and the spring is cut off and removed 
by pulling out the spring tailstock stop /. 
Attachments for making the special ends 
on the springs are fastened to red J. 


SPECIAL-SPRING MACHINE 


The special machine for making the 
answer-pawl spring is shown in Fig. 3. 
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Fic. 3. Top AND SIDE ViEw OF ANSWER- 
PAWL SPRING MACHINE 

















Fic. 4. SPRING-TENSION TESTING Ma- 
CHINE 


An idea of the shape of this spring can 
be obtained by the two springs shown at 
V. A wire is sent from a coil through 
oiler K, and friction’ device L, onto arbor 
M. The starting lever N is put down and 
the crank O is turned 7 times to make a 
complete spring. 

Whes the wire is started and the handle 
turned, it takes two turns around arbor M, 
then arbor P comes up and arbor M is 
lowered enough to clear the wire. It then 
makes two turns around arbor P, when 
this is lowered and arbor R comes up for 
two turns to be made around it. The com- 
bination forming and cutting-off device S 
then moves forward to perform its opera- 
tion on the wire. With the exception 
of starting the wire, these operations are 
controlled by crank O and are performed 
automatically. Thus, by turning crank O 
seven times, completes a spring and cuts 
it off and it has a special shaped end 
and requires three different kinds of ar- 
bors on the winder. With this machine 
a boy can make 1500 answer-paw!] springs 
in a day. 

TESTING SPRINGS 

In order to be assured that the tension 

is correct the springs are weighed and 
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tested in the scales shown in Fig. 4. The 
larger scale at T tests about 94 per cent. 
of the springs heretofore shown, by 
weighing the tension. The open springs 
are tested by compressing them in the 
tool shown at U, and the small springs 
are tested by the apparatus shown at W. 
This has an indicator pointer attached 
to the beam of the and this must 
point to the line inscribed on the plate 
before the spring is accepted. 


scale 


In Fig. 5 is shown a mill fixture for 
milling the periphery of the numeral 
wheel index. An idea of the size and 


shape of these is obtained from the three 
pieces shown standing on the projection 
of the jig in the right of the illustration. 


The outside diameter of this piece is 
about 3% of an inch and it has a thick- 
ness of 0.04 inch. It is forged from 
crucible steel. 

The piece is held on a _ vertically 
mounted revolving spindle that is re- 


volved by a worm and worm gear. It is 


























Fic. 6. THE ApDING RocK SHAFT 


raised and lowered by a cam on the 


spindle so as to accommodate the projec- 


tion at X. It is also necessary to raise 
and lower it owing to all of the teeth 
not being of the same width. The ma- 
chining is done by a small end mill 
mounted in the center. 
Rock SHAF1 

One of the most vital sections of the 

adding machine is the rock-shaft unit 


shown in Fig. 6. This section is made in- 
terchangeable so that at any time a rock- 
shaft unit can be removed and a new 
one put in its place without the necessity 
of a refitting. 

In order to insure interchangeability, 
the rock-shaft unit, after it has been as- 
sembled, is gaged as shown in Fig. 7. In 

















GAGING THE ROCK SHAFT 




















UsepD ON ONE PART Of! 


Rock SHAFT 


Fic 8. GAG! 


this a slide carries a plate on which are 
located the indicators and this enables the 
gage moved the rock-shaft 
and gage each one of the arms separately. 


to be across 


Several points are gaged with this and the 








pointers must point exactly to the line 
on the plate before the rock-shaft unit 
can be accepted for assembling in the 
machine. 

One of the gages that is used on one 
part of the rock-shaft is shown in Fig 
8; this gages three different places on 
the piece 

In a series of tests conducted at the 
engineering-experiment station of the 
University of Illinois to obtain the best 


type of base-plate cushion for distributing 


the pressure of the plates uniformly over 
the liner surface, after many experiments 
a satisfactory cushion was finally found 
which was composed of 11 layers of oak 
pieces, cut 24x3x inches, piled in 
crosswise layers, leaving ',-inch spaces 


between the pieces to permit expansion. 
This cushion proved to be sufficiently 
elastic and also able to sustain pressures 
sufficient to break the cast-iron plates. It 
supported without great injury a load of 
620,000 pounds, or 31 times the safe pres- 
sure for which the plates were designed 
Any injured pieces could easily be re- 
placed in order to maintain the efficiency 
of the cushion 
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Large Tools tor Railroad Shops 


clamp, shown in Figs. 3 and 4. This will 


s much of the we of the railroac * ‘ 
is muh of Ge wok ef te inet §=6Bnecia] Corresponuence ! 
be appreciated when the very large tools 


shop is of a special nature, there are 




















certain special tools on the market which used on these lathes are considered. 
are designed particularly for this class . a ’ This power tool clamp takes the form of 
raga -tngycccecson Mae Sage kight new tools brought rte P : 
of service. The accompanying illustra- ng ; ; a jaw operated by a pneumatic cylinder, 
tions show eight new railroad-shop tools oul Spec tally jor railroad which forces a wedge between rollers to 
brought out by Niles-Bement-Pond Com- work cause the jaws to clamp the tool against 
pany, of New York City. ; ; the body of the tool fixture. The jaw, 
‘ = Several O] the machines which is the upper member, is held by 
CENTER-DRIVE WHEEL LATHt ; 7 suitable fulc o hanew ancinn Gary 
pos sess fe atures decide dly a SuitaDie fulcrum, a heavy spring serv- 
In Figs. 1, 2 and 3 there is illustrated ' ' ; ing to support and open it when the 
new and interesting 

a heavy tvpe of central-drive car-wheel sia >° pneumatic pressure is released. 

lathe It is considercd by many that By the wedge construction, it will be 












































Fic. 1. HEAvY CENTER-DRIVE WHEEL LATHE Fic. 2. NEARER VIE\ 




















here are serious disadvantages in the 
method of driving the regular open- 
center type of lathe for car wheels and 
the center-drive machine is gotten up to 
overcome these. objections. 

In this particular machine all move- 
ments are manipulated by power, these 
including moving the heads along the 
bed, clamping the heads, raising the 
wheels into position, and clamping the 
tools \ll of these operations are per- 
formed by pneumatic pressure. The seg- 
nent in the central driving gear opens, 
closes and locks aute ical is the 
wheels are rolled ind out 

With this mac it is asserted that | 
thr pairs of 42-incl els be 
finished per hour, as an erage day’s 
rul r r is furnished by +0-horse- 
power or, which is supposed to give 
all the power that the best cutting tools 
will stand. In the central-drive arrange- . 
ment the wheels are supported on both , 
sides, the idea being, of course, to secure 
rigidity and absence of vibration. 

Power Toot CLAMP 
Another feature of the lathe just de- ce 








scribed is that the tool {3 hel ’ . : 
. cae d by a power Fic. 3. PNEUMATIC OPERATED Toot HoLners ON WHEEL LATHI 
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Fic. 4. PNEUMATICALLY OPERATED TOOL 
HOLDER 


noted that the gripping power does not 
come directly upon the air in the cylin- 
der, but upon the wedge itself. By put- 
ting the air cylinder down inside the 
parts, there is no interference with a di- 
rect view of the work and as the tool 
rest is entirely open at the side, it is a 


simple matter to change tools without 
moving the slide. It will also be seen 
that the tool slide is provided with a 
graduated scale. 

FROG AND SWITCH PLANER 


The feature of this planer, which is il- 
lustrated in Fig. 5, is that shifting belts 
2re eliminated. There are two belts; one 
to drive the table on the cutting stroke 
and one to reverse, and they operate on 
their respective pulleys by means of idler 
tightening pulleys, which are carried on 
bell-crank levers controlled by pneumatic 
cylinders. By this arrangement first one 
belt and then the other is tightened to 
drive and then loosened, so that it is prac- 





NILES BEMENT POND co 
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tically free from the pulley. In this way 
it becomes unnecessary to shift the belts 
ind there should be considerable saving 
in belt expense. 

As this planer is designed for planing 
frogs and switches, 12 inches head room 
is all that is allowed under the rail, and 
in this design, the rail is not attached to 
the housing by bolts but is furnished with 
a hand adjustment. Power is furnished 
by a 50-horsepower motor having a speed 
range of | to 1. This range is sufficient 
to allow for ordinary variation in quality 
of material to be machined. A constant- 


speed motor can be furnished if so de- 
sired. Table rack and all gears are of 
steel, cut from the solid, and all shaft 


bearings are lined with bronze. Driving 


FROG AND SWITCH PLANER \ 


rH SHIFTIN« 
gears inside the bed and the table is 
furnished with vertical side bearings. Dis- 
tance between housings, 42 inches; hight 


12 inches 


are 


under cross rail, 


HEAVY Rop MILLING MACHINE 


The most striking feature of the heavy 
shown in Fig. 6 is 
The outboard 
arbor, oppo- 
located on the 


rod-milling machine 
that there is no cross rail. 
bearing which supports the 
site the milling head, is 
right-hand post. The machine is intended 
surfacing and fluting rods, side 
the highest speed of which 
capable 
variable- 
feet long 


inches 


for two 


by side, at 
high-speed milling cutters are 
Drive is by direct-connected 
speed motor. The table is 14 


and has a working surface of 42 
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MILLER FOR SIDE 





Rops 


PRESS 


DRILL 
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Fic. 8. HEAVY TRIPLE-HEAD SLOTTER FOR LOCOMOTIVE FRAMES 


There is also a fine hand adjust- 
a rapid power traverse for the 


width. 

ment and 

table. 
LARGE RADIAL DRILL 

In Fig. 7 is illustrated one of several 
large radial drill presses built to meet the 
specifications of the American Locomo- 
tive Works. Part of these specifications 
was that the drill press should be capable 
of driving any drill to destruction. 

All bearings are bronze lined and 
wherever possible are of the ring oiling 
type. is by means of variable- 
speed motor mounted on base. The con- 
troller for stopping, reversing 
speed variation is mounted the 
arm within reach of operator. In fact 
all operating handies are in front of the 
head. 

Spindle is back-geared and counterbal- 
anced and provided with reversing gears 
for tapping. Arm is mounted on a long 


Drive 


starting, 


and on 


slide in ball and roller bearings. Hand 
wheels control the spindle and saddle 
traverse and are so located that workman 
can operate either and swing the arm at 
the same time. 

Plain box table or a box table with 
swiveling shelf can be furnished. This 
machine will drill to the center of a diam- 
eter of 13 feet 6 inches, the distance from 
face of column to center of spindle be- 
ing; maximum 6 feet 9 inches, minimum 
2 feet 9 inches. Greatest distance, base 
plate to spindle, 7 feet 4 inches. 


TRIPLE HEAD FRAME SLOTTER 


For slotting 5 or 6 locomotive frames 
simultaneously, the triple-head frame 
slotter illustrated in Fig. 8, has been 
brought out. The bed of this machine is 
50 feet long by 85 inches wide, the open- 
ing under the yoke being 61 inches inside 
and 34 inches high. Each head is driven 


by a 20-horsepower motor. The maxi- 
mum stroke of the cutter bars is 32 
inches. 


Friction clutches are employed for driv- 
ing the cutter bars, so as to give con- 
venient control. Rapid traverse clutches 
are provided, both for moving the cutter 
bar saddles along the cross rails, and for 
traversing the yokes along the bed. For 
these traverse movements nuts are pro- 
vided which revolve on fixed lead screws, 
those for moving the yoke being on each 
side of the bed. The lead screws are sup- 
ported near the center by a bearing which 
automatically drops out of the way when 
the head is passing over that portion of 
the lead screw. 

Swivel is provided for the cross rails 
in either direction, sufficient for slotting 
the taper on the pedestals of the frames. 
The machine is built for the heaviest 
service. 








Rivet- and 


A very practical and inexpensive rivet- 
and pin-cutting fixture is in use by us at 
the present time. It consists first of a 
block of steel C, Fig. 1, with a couple of 
holes drilled and counterbored in it, by 
which it may be screwed to the face plate 
of a lathe. There are also put in it two 
secured by as to 
make it possible to vary the distance X 
which is the length of the rivet. 


tools A set screws so 


Fastened in the tool post of the lathe 
is the rest shown in Fig. 2. This is noth- 
ing more than a piece of machine steel 
with a hardened-steel bushing in it hav- 
ing the hole B a trifle larger than the 
wire from which the rivets or pins are cut. 

The wire is put on a reel at the back 
of the lathe. The rest is now moved up 
until the tools A just clear. The wire is 
pushed through the hole B until it strikes 


Pin-cutting Fixtures 


By John A. Rutter 


the plate C. As the lathe head revolves 
there is plenty of time to force the wire 
against the plate and the tools revolving 
shear it off. A half-round groove in the 
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Fic. 1 
FIXTURE FOR CUTTING OFF PINS AND 
RIVETS 








tool the radius of the rivet makes a much 
cleaner cut. 

We cut about 350 short rivets a minute 
with this fixture. For a longer rivet all 
that is necessary is to increase distance 
X and perhaps reduce the speed of the 
lathe. 








An electrical patent, No. 960,823, en- 
titled “Indicating and Measuring Device 
for Use in Mines or Wherever Desired 
to Detect Presence of Combustible 
Gases,” by Harold H. Clark, Pitts- 
burg, Penn., is dedicated to the public. 
Mr. Clark has spent time and energy in 
perfecting a device which he now freely 
permits all to use, and his example is 
well worth recording and following where 
the safeguarding of human life in indus- 
trial pursuits is the consideration. 
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Letters from Practical Men 











A Graduating Fixture 





———? 





We had to graduate 75 measuring 
arms, that were to be used on a specially 
constructed car to measure the clearance 
of tunnels. A _ railway shop is not 
equipped with graduating machines of 
any kind as a rule. However, the job 
had to be done in the tool shop, so I 
devised the fixture shown herewith. 

The work is shown in Fig. 1. The 
clearance arcs A and A’ were cut with 
the tool B, which consisted of a piece 
of machine steel of a suitable length, 
turned and one end tapered to fit the 
drill press. The other end was turned 
to 34 inch diameter to fit the hole b 
in the measuring arm. A %-inch hole 
was drilled and filed square in B for the 
bent scribing tool, which was made a 
good fit, and held by a set screw. This 
was all that was required to complete 
operation No. 1. 

The next operation was rather more 
difficult on account of the graduations 
not being spaced an even number of de- 
grees. Fortunately, we had a Brown & 
Sharpe vernier in the shop which, with 
a good pair of trammels, enabled us to 
get the chords as required on the print 
supplied to us. The base of our fixture 
was a steel plate, Fig. 2, which was eas- 
ily obtained from the boiler shop. After 
straightening the plate and striking the 
arc C, Fig. 2, the chords were marked 
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To be marked from 





24 to zero each side 
of centre line 
% Plate J 











Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 


























off and a %-inch hole drilled in every 
center to receive the locating pin D. 

A hole was drilled and tapped to re- 
ceive the center stud E, and guides were 
riveted on the plate to locate the slide G, 
which had a suitable V machined to re- 
ceive the pointed end of the measuring 
arm, Fig. 1, the slots in the slide being 
made to clamp the arm while it was 
graduated. 

A steel piece F was next machined all 
over and a slot 1 inch wide and 3% 
inches long was cut, in which the tool 
slide M was made a good fit. The pinion 
f worked out at 18 teeth 12 diametral 
pitch, and as it was not required to make 


a - - 
Fic. 1. Measuring Arm, Graduated 


A GRADUATING FIXTURE 


= BB OS 


- a 


a revolution, only 10 teeth were cut. The 
pinion was riveted to a handle about 9 
inches long, which supplied all the lev- 
erage that was required. The tool M, 
14 inch diameter, was held by a 3/16 
set screw fitted to the clapper as the 
sketch M clearly indicates. 

Having the fixture ready, the operation 
of graduating was very simple and rapid- 
ly performed. The measuring arm A, 
Fig. 1, being placed on the stud E, was 
securely clamped by the slide G. The 
device F was also located by hole e, 
which slipped on the stud E, and the end 
g having the -inch hole which was 
made to suit the holes A in the plate C 
was held by the locating pin D. 

The distance bush H was used to give 
tool F the correct hight, then with the 
slide M, operating lever, etc., we had a 
miniature shaper, and the 75 measuring 
arms were readily graduated from 24 to 
zero on each side of the center line as 
required. 

WILLIAM WHITEHOUSE. 

Montreal, Can, 








Decreasing the Strength of a 
Spring 








One would naturally suppose that when 
a tension spring had been stretched be- 
yond its elastic limit so as to occasion 
permanent sets its usefulness was 
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practically at an end. This, however, is 
not the case, and is well illustrated by the 
following experience: 

A shipment of tension springs made of 
}s-inch wire 1!4 inches inside diameter 
32 coils, through some error in the blue- 
prints were wound too close and made 
shorter than specification. The tension, 
therefore, was about double what was re- 
quired. The spring man when sent for 
loaded one of the offending § springs, 
stretching it beyond its elastic limit until! 
the proper length and the proper tension 
in the spring was reached. This spring 
was found to be just as good as others 
which had been properly made, and con- 
tinued use has demonstrated that it sus- 
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A SECTIONAI 


tained no injury whatever by this treat- 
ment. 

The question was then to correct the 
balance of the springs, there being sev- 
eral hundred on the order. To do this 
quickly a hook-shaped tool was clamped 
in the vise of a 24-inch heavy shaper, an- 
other tool of the same shape was put in 
the tool post. The stroke of the shaper 
was then set until it would give the de- 
sired permanent set in the springs. These 
springs were remarkably uniform, very 
few of them breaking or developing weak 
spots. For those that did not stretch suf- 
ficiently the first time, the operation was 
repeated, giving the shaper a little more 
stroke. A comparatively short time was 
taken in this work, as the shaper was 
kept running constantly, the link at the 
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end of spring being hooked on the tool 
at the beginning of each stroke. 
New York. C. L. LoGue. 








A Sectional Jig Bushing 











In jig work the toolmaker is occa- 
sionally confronted with a somewhat dif- 
ficult proposition ensuing from proximity 
of bushing holes, or by holes exceptional- 
ly long relative to the diameter. 

In such cases, the customary method 
of buttoning and boring is well nigh im- 
possible, and where it can be applied, the 
undertaking is so precarious that more 
than one attempt is often necessary, re- 
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BUSHING 


sulting in spoiled pieces, and even if 
accomplished, the job is most unsatisfac- 
tory, due to lack of rigidity and position. 
This difficulty can usually be overcome 
by substituting one large bushing built 
in sections, in place of small individual 
bushings. The method will permit of 
considerable modification to suit differ- 
ent requirements. 
I give here a concrete explanatory case. 
Required: Three bushed holes in line 
with each other and with centers 0.1 inch 
apart from the middle hole, to each of 
the outer holes, as shown in Fig. 1. 
Outer bushing holes for No. 60 (0.4) 
drill, middle hole for No. 50 (0.7) drill. 
In this case the closeness of the cen- 
ters so limits the diameter of the hole to 
be bored that the difficulty of securing 
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accuracy is apparent. To obviate this, 
use the position of the middle hole as a 
locating point, button and bore a hole 
large enough to take in the outer holes, 
plus a little for working purposes. 

Fig. 2 gives a comprehensive view of 
the bushing with part serving as a cover 
along with three hardened pieces of rect- 
angular section, containing the required 
holes. Fig. 2a shows the bushing in 
place. 

The method of procedure is as follows: 

Use a piece of cylindrical steel and 
turn up a bushing the size of the hole 
in the leaf (allowing for grinding) and 
partly sever at the head as in Fig. 3. 

Grip the butt end of the stock and 
saw out the central portion to admit the 
rectangular sections, see Fig. 3a. This 
provides the two covers of the bushing. 

Next secure a piece of plate steel, thick 
enough to allow for grinding and saw off 
suitable pieces for the inner sections. 
Locate approximately, and drill and ream 
the holes a b c, Fig. 4, to the required 
lapping sizes. 

It will be convenient at this stage to 
drill small holes in the outer sections 
for riveting purposes, just clearing the 
long holes and countersink a little on one 
side, as shown at d in Fig. 4. 

Note also that the outer sections should 
have a uniform width sufficient to cover 
the flange of the bushing, to facilitate the 
surface-grinding process, see Fig. 4a. 
These parts may be hardened, the holes 
lapped to size, and plugs inserted. 

The grinding of such plane surfaces 
is obviously an easy matter. First grind 
one side parallel to the hole by clamping 
to an angle plate, and indicating from 
the inserted plug; then clamp the ground 
surface to the angle plate, indicate as be- 
fore, and thus secure two sides parallel 
to the hole, and at right angles to each 
other. The parts may then be placed on 
an ordinary magnetic chuck and ground 
accurately to size. These points should 
be borne in mind, of course, distance from 
center to center of holes, and also from 
center of holes to the side of block, to 
be the same for each section. When fin- 
ished, the blocks may be riveted to one 
of the covers, which should be ground 
on the flat face, as seen in Fig. 4a, care 
being taken to clamp the surfaces to- 
gether while riveting. This will insure 
the retention of their proper relation to 
each other. 

It will be noticed that the middle bush- 
ing is unsupported. This is remedied by 
soldering the remaining cover to all three 
surfaces. The bushing is then compact 
and rigid, and the cylindrical surface can 
be ground on an arbor in a bench lathe, 
using the middle hole as a pivot. If the 
hole is very small, it may be countersunk 
a little at the bottom and supported by 
the tail center. 

In fixing in the jig leaf, it will be found 
necessary to have some means of bring- 
ing the holes in line with each other. This 
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impediment can be overcome by making 
the bushing a sliding fit and adjusting 
by means of small screws with locknuts, 
as shown in Fig. 5. 

A little thought will show that the prin- 
eiple admits of limitless variations, in- 
sures a permanent and rigid job, and 
makes possible a degree of precision al- 
together unattainable by other methods. 

Middletown, Conn. Ei ALLISON. 








Press ‘Tools for Making Special 
Washers 








The sketches illustrate a special wash- 
er and the tools which were made to 
produce it with as little handling as pos- 
sible. The washer is shown in Fig. 1, 
and the tools in Figs. 2 and 3. 

The die is made in the usual manner, 
except that all the operations are per- 
formed continuously in one die. K is the 
die in which the punches are fitted. A is 
the first piercing punch, B is the blanking 
punch, and C is the pressure pad. 
After the two operations, the blank is 
forced back into the strip by means of 
pressure pad C, actuated by rubber, and 
then moved along to the forming punch 
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epring, not shown. E and C are actuated 
by rubber and held with not 
shown. /7 is the die shoe, made of ma- 
chinery steel. L is a machinery-steel 
punch plate fastened by screws to punch 
holder M. 

Fig. 3 is the plan view of the die. 


screws, 


The 
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Disks for Locating Holes tn 
Master Plates 








When making master plates or jigs that 
demand extreme accuracy, the following 
method will be found much easier and 


Disks are 


Pitch Diameters 
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DIsKS FOR LOCATIN« 






































Plan of Die 

















PRESS 


D. After the forming it is pressed into 
the strip and moved up to the knockout 
G. E is the lower former. Usually in 
compound dies, the work has to be re- 
moved or taken out from the strips, but 
in this case the punch G is arranged to 
do this, and at the same time, it acts as 
a guide to locate the strip. O is the 
Stripper, held by four screws. When set- 
ting the die, the stripper is held up by 
screws H. The stripper is actuated by 





TOOLS FOR MAKING SPECIAL 
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WASHERS 


gage to guide the stock is shown at N. 
The stock used is 1/32 cold-rolled steel. 
The die does not require a stop pin, on 
account of having the knockout inch 
longer than the punches A, B and D, and 
this the stock 

A die of this construction is very satis- 
factory and can be used on similar work 


locates correctly. 


without handling the blanks a _ second 
time. 
Freeport, III. Cuas. EISLER. 


Ho! 
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ES IN MASTER PLATES 


possibly more than the button 
method, which in most cases necessitates 
hight gage in locating the 


accurate 


the use of a 
buttons. 

The disks, Fig. 1, are made with a pilot 
A turned at the same setting as the disk 
This pilot 
is simply to provide a good contact sur- 
indicator, and if there are 
several the jig that 
together, it will be found advantageous to 


proper to insure concentricity. 


face for the 


holes in are close 


make the pilots of slightly different 
lengths. By indicating the longest one 
first, then drilling and boring, there is 


no interference when indicating the next 
longest one and so By making the 
hole in the disk absolutely true with the 
outside by boring it before cutting off the 
disk, an means is afforded of 
testing the truth of the jig after it is hard 
a plug to fit the hole in the 
a teat on the plug that 
the disk as in Fig. 2. 

I have found it good practice to drill 
the the master plate or jig to 
within, say, 1/16 of finish size, then, as 
in Pig 3, soft piugs sufficiently 
tight to permit of securely fastening the 
disk; the object being to eliminate as far 
as possible the distortion due to drilling 
a number of holes in the jig or master 
plate. It is a fact that no matter how 
nicely the block of steel or cast for 
the master plate is aged, it will change a 
trifle when a number of holes are made in 
the block. Therefore, by carefully drill- 
ing the holes reasonably close as to rela- 
tion to each other, and setting the disks 
which 


on, 


excellent 


by turning 
jig and 
fits the 


having 
hole in 


holes in 


insert 


iron 


by means of plugs, the holes in 
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are tapped, it requires but little boring Tools for Rounding Points of 


to finish the plate. 

At one time I worked in a factory where 
the master plate or jig plate was care- 
fully laid out with buttons, drilled and 
bored to within a few hundredths, then 
the block was permanently “set” or aged 
by constantly expanding and contracting 
it for possibly one or more hours. The 
method in vogue in this particular shop 
was to hold the plate in hot liquid (water 
will answer) until it assumed the same 
temperature as the liquid, then quickly 
immerse the plate in ice water to sudden- 
ly contract it. The value of-this practice 
can be tested by machining, say, a punch 
to within 1/16 inch of finish size, then 
heat it red hot and allow it to cool. This 
will remove internal strain and the punch 
will not change as much when hardened 
as if it were finished to exact size with 
a slight internal strain. Many will blame 
the hardening process when the trouble 
really lies in not removing strain before 
finishing to size. 


Lansing, Mich. A. R. FowLer. 








Adjustable Tap and Die 
Holder for Automatic 
Screw Machine 








The drawing shows a holder for taps 
and dies which can be adjusted until the 
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Button Head Pins 








Having a batch of 100,000 button-head 
pins to form to a nicely rounded point 
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sunk screws, put a piece of 1% round 
tool steel, which has been turned and 
fluted to the shape of the point of the 
finished pin, in the drill press and drill 
down in the blank cutters the depth re- 
quired. Then we take out the cutters 















































Fic.2 American Machinist 


TooLs FoR ROUNDING ENDs OF PINS 


it was necessary to devise some quick 
way for doing the work. Our chamfer- 
ing machine is a home product, being 
made from the bed of a_ single-head 
threading machine fitted with a sliding 
head operated by a foot treadle and 
driven by a cone pulley. The head, as is 
seen by Fig. 1, is fitted with formed cut- 
ters, which can be ground on the end and 
adjusted to position by the fillister-head 
screws shown. 

To make the cutters we saw them to 














ADJUSTABLE TAP AND Die HOLDER FOR SCREW MACHINE 


tool lines up with the center of the 
spindle, when the holder is clamped with 
screws at A. 

Adjustable holders are used a great 
deal for reamers, etc., and as the thread- 
ing tools give more trouble than any 
other tool, their holders can advantage- 
ously be provided with adjustment. 

This holder does not take up any more 
room than the ordinary tap and die 
holder, and a collar is not needed, as will 
be seen by referring to the drawing. The 
spring for withdrawing the die. (after the 
spindle has been reversed) ‘s contained 
in the shank as represented. 

Cleveland, O. S. H. BACON. 


length from a bar of 5¢ square Novo 
steel, put them in the slots in the head, 
fasten on the steel plate (shown in sec- 
tion 1) by means of three 5/16 counter- 


and shape them down their full length 
to the shape formed by the drill. 

The vise is of the ordinary threading- 
machine pattern and is bolted to the bed, 
but can, of course, be shifted to various 
positionsto accommodate different lengths 
of stock. The vise is fitted with cast- 
steel jaws, as shown by Fig. 2. The ec- 
centric gripping lever is made from 5¢ 
round tool steel and fluted similar to a 
pipe wrench. Any turning of the pin 
serves to increase the grip of the lever. 
This method has proved such a success 
that the principle is being applied to sev- 
eral other jobs of a similar nature. 

HERBERT E. CHITTENDEN. 

Brantford, Canada. 








How Would You Machine 


These Pieces on a Planer? 








Having quite a number of cast-iron 
knuckles which are used on bridge bear- 
ings, to machine on the arc A which has 
a radius of 5'. as shown, | should like 
to have the opinion of some of the read- 
ers of the AMERICAN MACHINIST as to 
how they would do them on a planing 
machine. 

Newcastle, England. TYNESIDER. 

[Quite a number” is rather vague 
but if we had the job, had to do it on a 
planer, and there were sufficient pieces 
we would make a circular cutter and rig 
up to mill them.—Eb.] 
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| Discussion of Previou 





Ss Question 











Loose Pulley Bushings and 
Other Things 








In looking over a recent issue of the 
AMERICAN MACHINIST I was at once at- 
tracted by the article on bushing loose pul- 
leys by Paul Campbell, because, being at 
one time repair man at our plant, I know 
a good deal about the trouble with loose 
pulleys. A hint from a friend put me on the 
right track in the loose-pulley business, for 
all time, as we have loose pulleys now 
running and in good shape that have been 
in constant use for two and three years. 

Instead of using the flange bushing, as 
Mr. Campbell does, we just turn a straight 
bushing in one piece and a nice running 
fit in the pulley. This is perforated with 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























It is impossible to load this rack 
down so it will break. I’ve tried it. 

Here is something else. We make 
thousands of collars in the course of a 
year, at our place, and one of the boys 


durable. 
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Fic. 1. RACK FOR COLD-ROLLED STEEL OR 


IRON 


from fifty to seventy 3/16-inch holes, ac- 
cording to the size of the bushing; then 
an oil groove is chipped nearly the whole 
length of the pulley, so the oil will flow 
from one end to the other on the loose 
bushing. The oil pipe with plug in end is 
the same as Mr. Campbell’s, in the center 
of the pulley. If that oil pipe is filled 
once a week and your counrtershaft 
doesn’t fall down the pulley will run in- 
definitely, without trouble. 

Here is something else. Some few 
months ago I noticed a new rack for dif- 
ferent sizes of steel and iron, to be handy 
for use near the bar machines. While 
that was a good rack I think ours is a 
little nicer. It is made in sections as in 
the sketch, Fig. 1. The base a is a four- 
cornered affair that can be fastened to 
the floor, but will stand without fasten- 
ing just the same. This base is cored 
(in the foundry to save boring) to re- 
ceive a 2'4-inch shaft, or any other size 
you might want. Then the steer’s-horn 
sections are dropped on, these being also 
cored out to fit the cold-rolled steel post. 
We made a large number of 4-inch collars 
to put between the sections, to make them 
any distance apart as desired. There is 
no machine work whatever on this rack 
and it costs very little, but is strong and 


























Fic. 2. COLLAR TURNING CHUCK 


any kind of a cut. Of course, we have 
different size bushings for the collars are 
of several sizes. 

By boring out these collars and facing 
them on one side, on a turret lathe, we 
can turn out a lot of work in a day. Of 
course, the bushings are made a little 
shorter than the collars so a cut can be 
taken off the end; it is then possible to 
turn and file and polish, without any in- 
convenience whatever. You loosen the 
screw, tap the collar and it is loose to 
slip off easily. 


Salem, Ohio. ARTHUR HARWOOD. 








A Broaching Attachment for 
Lathe 








D. Foster Hall’s article on page 1027 
reminds me of an attachment I made ror 
the same purpose about 15 years ago and 
applied to an old lathe. 

The objection to the device shown on 
page 1027 is that the pull on the broach 
is not in line with the pull on the screw. 
In the attachment which I made, this 
objection was not present. 

The nut A was bolted to a small face- 
plate. The screw B was threaded at C 
and screwed and pinned into the square 
cold-rolled piece D. The casting E was 
planed flat on the bottom and bolted to 
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A BBOACHING ATTACHMENT 


who became tired of driving a mandrel 
in and out, as in the old way of turning 
off collars, thought he could devise a way 
whereby the driving business would be 
eliminated; and he did. I submit a 
sketch, Fig. 2, of this device. A is the 
lathe face plate. B is a plate fastened to 
the lathe face plate, with a taper turned 
or it to receive the split bushing C. The 
bushing C is split three times at each end, 
s? it will expand very easily. You slip the 
collar to be turned, on bushing C, tighten 
the screw D and then you are ready for 





the lathe bed. The face F was planed 
square with the bottom to make a seat 
for the work. A milling cutter was run 
through the three uprights G, H and F 
at the proper depth to make bearings 
for the square cold-rolled sliding shaft 
D. The end of D has a T-slot cutter 
run in at right angles to hold the end 
of the broach J. A piece of boiler plate 
J] was laid on the bed between the cast- 
ing E and the lathe head to make the 
pull of the nut A and the piece L was 
used to bind G, H and F together. 
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This made a very rigid broaching at- 
tachment which could be put in place or 
dismantled in ten minutes. 

New York. E. M. BAIN. 








Following Rules vs. Accepting 
Responsibility 








I fully agree with Mr. Taylor when he 
says in his article on belting, page 766, 
“Further than intelligent judgment, no 
fixed rule can be employed owing to the 
different conditions under which belts 
of the same size work.” 

Inasmuch as all of his article except 
these few words is devoted to doing 
away with judgment of any kind I stop 
my approval at that point. 

What Mr. Taylor is proposing is 
simply to do away with our intelligent 
skilled mechanics. He is trying to do 
it by substituting for intelligent effort, 
machine-made effort. Intelligent effort 
comes only from practice; if the practice 
is forbidden the result is sure to be that 
intelligence will be lacking in the emer- 
gencies where it is most needed. The men 
who are worth the most are men who 
can rise to emergencies, and the men 
who can rise are men who have met 
small emergencies repeatedly. 


VALUE OF OVERCOMING DIFFICULTIES 


A man who intends to run a Marathon 
race does not spend the year before- 
hand talking about it; he goes out and 
runs a mile, then more miles and more 
miles until he gets where he can run the 
distance without injury to himself. The 
man who wants to accomplish things 
around the shop does not want to have 
a book of rules to go by; he wants to be 
left alone with the job and put his native 
ingenuity to test. 

I remember my father took me driving 
on Sundays, when I was a small boy, 


through all the beautiful roads about 
this section of the country. I drove. 
That is, I held the reins. When he 


thought we ought to go to the left he 
told me so. We went to the left. He 
never mentioned where we were going 
nor how we were to get there. We just 
drove. When later I wanted to take my 
family to drive over these same roads, 
I had to buy a road map and study it 
out. I got some good out of that, but 
io this day there is one particular bridge 
of which I have a sketch, which I wish 
to see again on account of the pecul- 
iarity of the bracing; but I cannot find 
it! It is within 10 to 15 miles and I 
have been looking for it for 10 years. 

That is just where any man will land 
if he goes hunting experience with a 
book of rules. I also believe that the 
employer that tries to run his shop on 
rules will reap what he sows. It has 
been my experience that men who are 
given something to do and gently steered 
in the direction they should go and not 
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dictated to, rise to the occasion and ul- 
timately make splendid men, unless they 
are worthless, in which case you find it 
out quickly. 
ACCEPTING RESPONSIBILITY 

The average man has pride and a 
lot of it. To be sure he has had to 
smother it for years, but give him a job 
to do on his own responsibility and all 
that latent pride comes to the surface, 
and from that moment he is working for 
you and with you to get the job done. 
The man at the top who seeks to get 
there by having inferior subordinates 
who will submit to be governed by a 
book of rules, is sure to land at the 
bottom. A man can only stay up by 
recognizing that the men beneath him 
are buoying him up; he has nothing above 
by which to pull himself up. If he flat- 
ters himself that he has he will one day 
find himself dropping back to be tramp- 
eled by the very men by whose abilities 
he refused to profit. 


Springfield, Mass. ENTROPY. 








Universal Joint Angular 
Variation 








The article on Universal Joint Angular 
Variations, by E. J. Stoddard, page 503, 
was interesting to me and the first ex- 
planation of this problem it has been my 
fortune to see in print. 

To this may be added that this irregu- 
larity of motion may be overcome when 
two joints are used as a pair, by setting 
the yokes as shown by Fig. 1, the inner 
yokes being in line, or in the same plane 
with each other. 








UNIVERSAL JOINT POSITIONS 


With this arrangement, driver A and 
driven member C, would move at a uni- 
form rate, while the connection B would 
move at an irregular rate, but the varia- 
tions of one joint will correct or over- 
come the variations of the other joint. 

To get the full benefit of arrangement 
No. 1 it is evident that the shafts A and 
C should remain parallel with each other 
without regard to whether they are in 
line with each other, or not. 

When the yokes are set as shown by 
Fig. 2, with the “inner yokes at right 
angles to each other, the variations are 
doubled and this arrangement should be 
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avoided, for whatever purpose the joints 
may be used. 

It will be noticed that in Fig. 1 the 
rings are parallel with each other and on 
trial it will be found that at any angle 
the rings will keep parallel throughout 
the revolution. With arrangement as in 
Fig. 2, the rings will be continually chang- 
ing the angle at which one stands with 
reference to the other, as the joints re- 
volve. 


Plymouth, Conn. A. M. Gorpbon. 








Extracting Small Slivers 








Since reading Mr. Hobart’s article on 
page 796, and Mr. Dixie’s article on page 
979, on the above subject, I have con- 
cluded that perhaps the method that I 
sometimes employ in locating these small, 
and to the naked eye invisible, slivers 
might be of use to readers of the AMER- 
ICAN MACHINIST. If you will hold your 
finger up in bright sunlight and bring the 
edge of a pocket knife down against it 
you will observe that by looking toward 
the light the flesh is quite transparent 
underneath the knife: lade for a depth of 
about one sixteenth of an inch. The 
bright light of the sun combined with the 
reflection of the light from the knife 
blade seems to produce a sort of an X- 
ray effect. Thus when that portion of 
the hand with one of these little tor- 
mentors is held up to the light and a 
knife blade slowly scraped across it, at- 
tempting in the meantime to look between 
the knife blade and the finger, the of- 
fender can nearly always be located, after 
which it can be removed with the aid of a 
glass. 

The folding glass described by Dixie 
is certainly all right, but I recently came 
across one in the possession of a fellow 
mechanic that I like better, probably be- 
cause I have difficulty in holding an or- 
dinary glass in my eye. This glass was 
a homemade affair, and consisted of an 
ordinary spectacle frame from which one 
of the screws holding the bow in place 
had been removed and one long enough 
to reach through a hole drilled through 
the flattened end of a piece of 1/16 rod, 
and the frame, put in its place, thus mak- 
ing it possible to have the short piece of 
rod fixed to the frame in a position so that 
it would stand straight out when the 
frame was adjusted in position. From a 
common brass-mounted folding glass the 
glass together with its binding had been 
removed by filing off the rivet and driving 
it out, then a small hole was drilled at 
right angles to, and e.tering the hole on 
which the glass had swung in its frame. 
This hole was tapped and provided with a 
small nurled-head set screw. This made 
it possible to slip the glass on the rod and 
adjust it in any required position before 
the eye, making a very convenient, com- 
fortable glass to use. 


Albany, N. Y. T. Covey. 
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Editorial 














The Government Should Do 
Its Part in the Training 
of Workmen 


urge that the navy department and war 
department at least do as much as is be- 
ing done by well conducted commercial 
establishments in this important work. 








A number of the largest manufactur- 
ing concerns have established excellent 
apprentice systems, by means of which 
the best instruction is given to the ap- 
prentices, and high-class, all-around me- 
chanics are produced. This educational 
work is, of course, primarily for the 
benefit of the concern giving the instruc- 
tion, as it produces a class of excellent 
mechanics thoroughly familiar with the 
methods of the establishment and also 
its product. It is also from this class of 
mechanics that the best foremen are ob- 
tained. The benefits, however, are not 
confined to the establishment that spent 
time and money training these men, as 
some go to other establishments, and the 
whole industrial community is benefited. 

It is only just and right that each 
should do his part in the training of 
workmen for the common good. The ed- 
ucation of trained workmen is of great 
benefit to the country as a whole, and 
under these conditions it would be ex- 
pected that the National Government 
would take the lead in establishing good 
apprentice systems in Government shops. 
This, however, is not the case. It is true 
that there are apprentices in the Gov- 
ernment shops, but little or no effort is 
made to educate and trein the boys, and 
the system of instruction in many com- 
mercial establishments, when compared 


with the Government methods, should 
shame the responsible officers of the 
Government. 


While there are some exceptions, it is 
generally true that under present condi- 
tions a certificate of apprenticeship from 
the Government is little recommendation 
in the commercial industrial world. 

The Government operates a number of 
large industrial establishments in vari- 
ous parts of the country. These are the 
navy yards and the naval gun factory un- 
der the navy department, and the arsen- 
als, under the war department. In these 
establishments there exists an excellent 
field for training workmen. as many 
skilled trades are employed, and there is 
much repair work and some new work. 

The Government should lead in this 
important educational work, and the very 
best system of training should be estab- 
lished in every Government shop. We 


Place Responsibility on En- 
gineering Undergraduates 








The Old Farmer’s Almanac might well 
say, “About this time look for a heavy 
crop of engineering graduates,” for we 
have some thousands to assimilate. How 
easily they will become a part of the en- 
gineering world and take up responsible 
work depends so largely on the attitude 
of the men in whose hands they have 
been, that a word to them may be more to 
the point than all the excellent advice 
that has been showered on the graduates 
themselves. 

The education of these young men has 
been proceeding along more or less logi- 
cal lines, step by step, for some 16 years, 
of which the last four have been under 
the direct control of the engineering 
schools. During the other 12 these boys 
have been taught many valuable things, 
but they have also been taught, by eaah 
other, to crib, cheat, plagiarize and loaf. 
These things, to the semi-civilized mind 
of the high-school graduate, are laudable 
if not found out by the school authorities. 
In dealing with the outside world these 
boys are most generally honorable and 
possessed of a very different standard of 
behavior. 

The causes which lead to these defects 
in students are due in the main to the 
wholesale way in which their training has 
progressed, and to the impossibility of 
meting out punishment to the proper 
parties at the proper time, due to the na- 
tural boy prejudice against tale-bearing. 
The boy who is unjustly punished is a 
martyr and becomes a hero. The boy 
who gets off without deserved punish- 
ment is a greater hero. 

The problem that confronts the tech- 
nical professor is, in four years to neu- 
tralize the effect of the previous twelve. 
It is his problem to take his boys as he 
finds them and turn them in that brief 
space of time into loyal, honorable, think- 
ing men, capable of assuming responsi- 
bility. To our minds this is a serious 
problem and one not capable of solution 
in any dogmatic way, but one to which 
many minds must turn before the techni- 
cal graduate can take the place in en- 
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gineering circles for which he is in other 
respects fitted. 

One thing that might help would be a 
gradual but distinct placing of responsi- 
bility upon students. This is done in a 
half-hearted way in most institutions, but 
with little more in the way of results than 
usually follows any half-hearted reform. 

Boys, by the time they reach the junior 
and senior years in college, are of age 
and legally responsible. If they are not 
it is perfectly feasible to make such a 
contract with their guardians that they 
can be as surely compelled to do work 
assigned them as if they were working on 
a salary, and also a contract such that 
they be entrusted with expensive appa- 
ratus and machinery and held responsible 
for any damage that they may do to it 
through carelessness. 

Just so long as a boy has to call upon 
an instructor to see that his setting up of 
a certain machine is correct before he 
goes ahead to run it, he is unfit to enter 
upon the commercial use of that machine 
or to direct others in its use. If his in- 
structor can turn him loose with the ma- 
chine, after having given him the neces- 
sary preliminary instructions, with the as- 
surance that the boy has a_ sufficient 
money interest in its successful operation 
to guarantee care, then he can go about 
other things with confidence. If the boy 
has this money interest in its successfui 
operation, then he will use the precau- 
tions common to men of being sure that 
he is right before he goes ahead. Curtain 
lectures have become so common a Part 
of his previous school experience as to 
be simply tiresome to him, but money 
talks to him just as loudly as it does to 
the rest of us. 








The Strides of Machinery 








The daily press has just announced the 
celebration of the eightieth birthday of 
Elizabeth M. Kilbourn, of Winsted, Conn. 
Miss Kilbourn is the first woman who 
ever operated a sewing machine. 

She was a school teacher in New Hart- 
ford, Conn., and a friend of Howe, the 
inventor of the sewing machine. One 
day Howe placed her in front of the 
first machine that he had built, and when 
she had operated the machine and it had 
made a few stitches, he told her that 
she was the first woman to run a sewing 
machine. 

‘hat a commentary this is on the 
rapidity of the development of machin- 


ery. Within the lifetime of Miss Kil- 
bourn—-and also of many other persons 
still living—the sewing machine has been 


conceived, perfected and distributed over 
the entire world. 

Yet, if we turn to some other fields, 
as the electrical, the strides of develop- 
ment have been even longer and more 
rapid. It is only a very few years ago 
that the world saw the beginning of the 
application of electricity to human needs. 
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All of these developments have been 
drought about by the work of the inven- 
tor, the machinist and the engineer. T% 
these men in the largest measure the 
world owes the present comforts of hu- 
man life. 








New Pups ticaTIONs 





AUTOMOBILE ENGINEER, published month- 
ly at 20 Tudor street, E. C., Lon- 
don, England. 

The Automobile Engineer is the name 
of a new monthly publication which 
makes its bow with the issue of June, 
1910. As the name implies, it is to be 
devoted to the theory and practice of 
automobile building from the engineer- 
ing standpoint. This also includes the 
motors for aéroplanes, and, judging from 
the material preserted in the first issue, 
it should prove both interesting and valu- 
able to those engaged in this line of 
work, 

PRESERVATION OF IRON 

By A. S. Cushman and 
H. A. Gardner. Cloth, 375 6x9-inch 
pages, containing 68 illustrations. 
McGraw-Hill Book Company, New 
York. Price $4. 

The corrosion of iron and steel and 
the methods employed or materials used 
to prevent this corrosion or rusting, have 
recently awakened a great deal of 
thought that has started numerous ex- 
periments and investigations on this line. 
This book deals with this subject more 
thoroughly than any that have come to 
our notice recently. It goes very thor- 
oughly into the causes of corrosion and 
accepts the electrolytic theory as the 
most plausible one. The acid theory of 
corrosion is treated of in some length, 
and the book shows how this theory is 
in harmony with the electrolytic one. The 
book is certainly uptodate, as all of the 
latest investigations up to the time of go- 
ing to press have been given and com- 
mented on. The probable impossibility of 
ever entirely overcoming the corrosion of 
metals containing iron is recognized and 
the corrosive properties of the different 
gredes of iron and steel are shown. 

The things that stimulate corrosion, 
such as certain paint films, wounds on 
the metal, mill scale, etc., are pretty 
thoroughly analyzed and their actions 
noted. 

The various methods that are used to 
prevent corrosion occupy a large part of 
the book, and much valuable information 
is given. It deals with the various metal 
coatings, such es zinc, tin, copper, lead, 
etc., and also with the various kinds of 
paint, varnishes, lacquers, etc., that are 
used. The effect of the various pigments 
that are used in paint are thoroughly 
analyzed as to their corrosive or non- 
corrosive properties and the chemical 
pronerties of these, as wel! as te vari- 


CORROSION AND 
AND STEEL. 
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ous oils, spirits, turpentine, dryers, etc., 
are given. 








PERSONALS* 








W. C. Meissner has been appointed ad- 
vertising manager of the Niles-Bement- 
Pond Company, succeeding H. M. Cleaver. 

Allen Ransom, vice-president of the 
Marshall-Huschart Machinery Company, 
Chicago, Ill., has resigned his position 
in order to take a long rest to regain his 
health. 

H. M. Cleaver, who has long been the 
advertising manager of the Niles-Bement- 
Pond Company, has been appointed man- 
ager of the foreign sales department of 
the same company. 


W. E. Crist, president and general man- 
ager of the Crist Valve Manufacturing 
Company, is now the general manager of 
the valve department of the O. M. Ed- 
wards Company, Syracuse, N. Y. 

George C. Olmsted, until recently con- 
nected with the Casey-Hedges Company, 
Chattanooga, Tenn., has become assistant 
master mechanic of the Crystal Falls Iron 
Mining Company, Crystal Falls, Mich. 

C. V. Raper, formerly assistant works 
manager of the Société Anonyme West- 
inghouse, Le Havre, has been appointed 
general manager of the American branch 
of Darwin & Milner’s tool-steel business. 

Leopold d’E. Lenfestey, of the English 
Royal Artillery, and assistant superin- 
tendent of the rifle factory at Ishapore, 
Bengal, India, is at present in this country 
on a tour of inspection of shop-manufac- 
turing methods. 

Thomas H. Mirkil, Jr., general man- 
ager of the Southwark Foundry and Ma- 
chine Company, Philadelphia, Penn., re- 
signs his position in order to act in a 
similar capacity with the Poole Engineer- 
ing and Machine Company, Baltimore, 
Md. 


Lucuis I. Wightman, for the past six 
years advertising manager for the Inger- 
soll-Rand Company, New York, has re- 
signed his position, the resignation tak- 
ing effect August 1. He will open an 
office in New York City as an independent 
specialist in machinery advertising, hand- 
ling the accounts of manufacturers of 
machinery and engineering products. 

Charles A. Francis, who has been in 
Japan for the past seven years, engaging 
in several lines of mechanical work, 
sailed for the United States on May 31. 
Mr. Francis conducted an industrial-engi- 
neering practice in Tokyo and three and 
a half years was instructor of practical 
mechanics, department of mechanical en- 
gineering of the Tokyo Koto Kogyo Gakka 
(Higher Technological School of Tokyo). 
Mr. Francis was cne of the Japanese cor- 
respondents of the AMERICAN MACHINIST 
during his stay there. 


*Items for th's column are solicited. 
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New Tools and Shop Appliances 

















Fixed Focus Pyrometer 








The halftone shows an_ instrument 
known as the Foster Fixed Focus Pyrom- 
eter, made by the Taylor Instrument 
companies, Rochester, N. Y. 

With this pyrometer the user has abso- 
lutely nothing to do but to point the re- 
ceiving tube at the furnace or other hot 
body whose temperature is to be meas- 
ured. There is no focusing of the tube, 
no leveling or unclamping of the indi- 
cator; in fact, the instrument iis always 
ready for immediate use. It is further 
very rapid in action, a steady reading be- 
ing obtained in about 15 seconds. 

The use of the instrument is shown in 
the illustration. Here it is being used to 
measure the temperature in a case-hard- 
ening furnace before withdrawing the 
boxes. The receiving tube is pointed at 
the hot body and the only rule that must 
be obeyed as to working distance is that 
the pyrometer must be used within a dis- 
tance equal to 10 times the diameter of 
the hot body or opening. It does not af- 
fect the reading, however much the py- 
rometer is inside this distance limit, so 























ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 


illustrated and described 
here—the machine shop 
news. 


A more full and detailed 
description will be given 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 





















Rivett Internal Grinder 








The accompanying engravings illus- 
trate the No. 6 internal grinder made by 
the Rivett Lathe Manufacturing Com- 
pany, Boston, Mass. 

The machine is well shown by Fig. 1 
and it will be seen from this engraving 
that a speed box is provided at the side 
of the column, from which six changes 
are derived for the table traverse. The 
countershaft gives six speed rates for 
the driving pulley of the gear box, and 
the table thus has 36 speed changes. 
The countershaft gives three changes 
for the smallest internal grinding. 

The rated capacity of the machine is 
three inches, by six-inch stroke. The 
table is reciprocated by mechanism that 
assures a positive point of reversal, so 
that the wheel may be run to a shoulder 
with accuracy. The table is connected 
with the reciprocating slide by a device 
controlled through the medium of a small 
handle shown at the front of the table. 
This handle is readily operated to re- 
lease the table and connect it again at 
any desircd point in the travel of the re- 














FixED Focus PYROMETER 


that no accurate measurement or judg- 
ment of distance is called for. The re- 
ceiving tube being pointed at the fur- 
nace, the temperature is shown imme- 
diately by the pointer cf the indicator 
moving over a dial giving a direct reading 
in temperature. The connection is made 
between the receiving tube and the indi- 
cater by mecns of the flexible cable. The 
indicator itself is a dead-beat double-pivot 
moving coil instrument. It does not re- 
quire accurate leveling in use. In fact, 
as shown in the illustration it can be held 
or the hand to take readings. The py- 
remeter is, therefore, very convenient 
for the rapid checking up and exploring 
of temperatures over a battery of fur- 
naces. 
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Rivett No. 


6 INTERNAL GRINDER 











1226 


ciprocating slide. When released by this 
handle, the table may be operated by the 
handwheel to the left. 

Another feature of interest in connec- 
tion with the table operation is the ad- 
justable positive locating stop controlled 
by the crank handle at the left-hand end 
of the table. When this has been ad- 
justed, if it is desired to move the table 
by hand, say in working up to a special 
shoulder, a device at the left of the table 


is moved by the fingers to disconnect 
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work are so graduated as to facilitate 
accurate settings. 

The spindles for the grinding wheels 
used on this machine are mounted in 
ball bearings in quills. These quills and 
spindles are designed to suit all kinds 
of work within the capacity of the ma- 
chine. Some typical forms are illustrated 
by Fig. 2, the upper spindle in the group 
being especially adapted for grinding 
very small holes. The nose of this spindle 
has a taper hole and is provided with 





































































the mechanism, thus allowing the table wheel arbors of various sizes and 
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Fic. 2. SPINDLES FOR RIVETT INTERNAL GRINDER 














Fic. 3. CHUCK 
to be actuated directly by the hand. The 
table is connected again instantly when 
required, without disturbing the original 
setting of the mechanism. 

The upper part of the work table may 
be swiveled to any desired angle within 
its range for grinding tapers; the wheel 
head may be swiveled to any required 


angle and is operated by power cross 
feed. This automatic feed may be ad- 
justed to operate to the fraction of a 


thousandth of an inch. Both the wheel- 
stand swivel and the swivel table for the 


AND GEAR FOR RIVETT INTERNAI 
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GRINDER 


lengths for work within its capacity, from 
1/64 inch up to two inches diameter. 
Other spindles are made for grinding 
longer holes, for larger wheels and for 
heavier operations. 

Fig. 2 shows the two pulleys by which 
the spindle is driven uniformly from both 
ends from the two larger pulleys at the 
back of the wheel head. As stated, the 
spindles run on ball bearings and adjust- 
ment is readily effected by loosening two 
set screws near the end of the: quill and 
turning the threaded adjusting member, 
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which is clearly shown in the engraving. 
An interesting form of chuck for hold- 
ing a gear while grinding the bore is il- 
lustrated by Fig. 3. This spring chuck 
is toothed as indicated, to admit the 
teeth of the gear, the chuck teeth being 
narrow enough to pass between the gear 
teeth and contact with the work at the 
bottom of the teeth, thus holding the gear 
true during the grinding operation. 








A Nurling Tool and a Hand 
Vise 








Two new tools of dnterest to toolmak- 
ers and others are illustrated herewith. 

The nurling tool, Fig. 1, is designed for 
use in the hand for nurling small, light 
work in the tool lathe, the work being 
well supported between the three nurls. 
The maximum opening obtainable be- 

















Fic. 1. A NURLING TOOL 

















A HAND VISE 


tween the nurls is inch, and any size 
from this down may be nurled by hold- 
ing the tool in the hand. The handle 
by which the tool is adjusted to set the 
nurls to the work is hollow and holds an 
extra set of nurls for finer work. The 
total length of the device is seven inches 
when fully open. The body is formed 
of a drop forging and case-hardened. 
The hand vise illustrated in Fig. 2 has 
jaws two inches long by one inch wide 
and opens two inches. The vise is 7'% 
inches long over all. The construction 
is so clearly shown by the halftone that 
little description is necessary and its ap- 
plications in the shop will be obvious to 
practical mechanics. All parts are drop- 
forged and case-hardened and, like the 
nurling tool, the vise presents a very neat 
appearance. The two tools illustrated 
are manufactured by the Wade Mac. ine 
Company, Boston, Mass. 
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Geometric Chaser or Die 
Grinder 








the accompanying halftones illustrate 
a machine built by the Geometric Tool 
Company, New Haven, Conn., and de- 
signed for grinding any make of thread 
chaser. This machine is also equipped 
with a second grinding wheel which may 
be employed for ordinary tool grinding. 
The vise in which the die chaser to be 
ground is held, is universally mounted 
and the adjustments provided are suc. 
that the chaser may be ground square 
or to any radius, according to its form, 
and whether right or left hand. This 
vise may also be set to permit grind- 
ing the die throat to any desired clear- 
ance. 

The chaser to be ground is clamped 
in the vise by means of the upper hand 
wheel shown in Figs. 1 to 3. The vise 
jaws are of the same form as the clamp- 
ing device in the die head and the chaser 
is held in exact position for grinding. 
One chaser is ground at a time, but, :s 
the adjustment of vise and feed table 
when set remains the same, uniformity 
of grinding is assured. 

In grinding milled chasers, which are 
ground mostly on the throat, the feed 
table is lowered to bring this part of the 
chaser under the wheel. The chaser is 
inserted in the vise L, Fig. 2, brought 
up against the stop and clamped with 











L 


ric. 1. 





GEOMETRIC CHASER OR DIE 
GRINDER 
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hand wheel C. The table is then ele- 
vated by hand wheel G, Fig. 3, to give 
the proper chamfer. For brass or other 
free-cutting metals, or where the thread 
is to run close to a shoulder, the chaser 
should contact with the grinding wheel 
some distance below the center, giving 
the die a chamfer of approximately 45 
degrees. For ordinary cutting it should 
be raised until the chamfer is about 30 
degrees. 

After one chaser is ground to the prop- 
er angle of clearance, ring B, Fig. 3, is 
adjusted to give the amount of feed ne- 
cessary and clainped. When the first die 
of the set is ground, the table is run 
back, the chaser removed, and the sec- 
ond chaser inserted. The table is then 
returned io grinding position and the 
chaser passed back and forth against the 
face of the wheel by the hand lever F, 
hand wheel A being turned meanwhile 
to feed the work forward until the check 
mark coincides with the second mark on 
the fixed arm. At this point pins pro- 
vided for the purpose automatically stop 
the feed, and all chasers are ground uni- 
formly. During this operation swivel O 
is clamped by handle P, Fig. 3. 

Milled chasers require touching up 
lightly on the cutting edges occasionally 
to keep the edges sharp and this is accom- 
plished by placing the chaser flat on table 
K, Fig. 2, adjusting the table by the 
hand wheel J until the work just touches 
the wheel, then moving the carriage back 
and forth under the wheel. Whether 
grinding on throat or face the remaining 


ADJUSTMENT FOR GRINDING CHASER THROAT 


chasers in the set are ground with the 
same adjustment. 

In grinding tapped chasers the work is 
held as in Fig. 3, where the scale on the 
swivel of the vise O is shown graduated 
in thirty-seconds of an inch. This scale 
is set to the radius of the die, minus the 
single depth of thread, the chaser placed 
in the vise and clamped as before. The 
jaws of the vise are then set to right 
or left just sufficient to give proper clear- 
ance. Part O is released by handle B, 

















Fic. 3. ADJUSTMENT FOR GRINDING 


CHASER THROAT 
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then swiveled about the grinding wheel, 
at the same time the hand wheel A is 
used for feeding up to the stop as al- 
ready described. The small nurled wheel 
D gives the proper radius for grinding 
tapped dies in connection with the scale 
reading. The small nurled wheel E, Fig. 
2, moves the vise from right to left of 
the pivot for clearance and for grinding 
right- or left-hand chasers. Vise L, Fig. 
2, is tilted by screws RR in setting to 
grind chasers for Acme or square threads 
of coarse pitch or for double or triple 
threads. In adjusting, a convenient meth- 
od is to insert the chaser in the vise, then 
adjust to conform closely to the original 
grinding. 








New Scott Gas or Gasolene 
Brazing Furnace 








The accompanying halftone illustrates 
a new brazing furnace designed and 
brought out by C. U. Scott, Davenport, 
Iowa. 

















FRONT VIEW OF SCOTT BRAZING 
FURNACE 


The furnace requires very little ex- 
planation. The heat can be taken with- 
out scaling the work, and the flame, 
which can be generated by city or gaso- 
lene gas, will not blow out while in op- 
eration. 

A heat of 1872 degrees is instantly 
produced upon lighting, and as will be 
noted, the burners are arranged so as to 
cover the entire top of the furnace. 

The furnace is simple in design and 
construction, as will be noticed from the 
illustration. 
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Fraction Adder 








A device for adding fractions, manu- 
factured by the Keuffel & Esser Com- 
pany, Hoboken, N. J., is illustrated in 
the accompanying line cut. By means of 
this device it is possible to mechanically 
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Reversing Motor Drive for 
Planers 








In the accompanying halftone there is 
shown a reversing motor drive for plan- 
ers, now being put on the market by the 
Niles-Bement-Pond Company, New York 
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POND PLANER WITH ELECTRIC REVERSING DRIVE 


add a series of fractions by sixty- 
fourths and multiples, up to a total of 
16 integers. The operation is performed 
by placing a stylus point in the small in- 
dentation in the circumference of the 
main disk opposite the fraction to be 
added, and then turning the disk until the 
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FRACTION ADDER 


stylus comes against the stop at the bot- 
tom. The result of each step of the ad- 
dition is shown by a counter, through 
the two windows in the disk. If desired 
this counter may be set to zero by means 
of the nurled knob. 


City, the product of the Pond Works. The 
object of this form of drive is to do 
away with shifting belts, clutches, etc., 
for reversing the planer platen, this be- 
ing accomplished by the reversal o” the 
electric motor by suitable switches. 

A reversing electric motor of the in- 
terpole type, with 4 to 1 speed variation 
range is directly connected to the shaft 
of the planer driving pinion. On the 
platen of the planer there is a pilot switch 
controlled by the motion of the platen, 
similar to the ordinary belt-shifting de- 
vice for belt-driven machines. This pilot 
switch controls solenoid switches on a 
panel mounted on the side of the planer. 
The solenoid switches control the motor 
for starting, accelerating, stopping and 
reversing. The arrangement of _ the 
switches is such that when the current is 
cut off, the dynamic action of the motor, 
acting as a generator and with the full 
field strength, brings the platen to a quick 
but easy stop. The motor is then re- 
versed, with full field strength, to start 
the platen in the opposite direction. Fol- 
lowing this, the solenoids automatica!ly 
cut out resistance from the armature cir- 
cuit, and add resistance to the fie'd cir- 
cuit, for increasing the speed to that de- 
sired. 

It is claimed that the arrangement is 
such that the reversing current cannot be 
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put upon the motor until it is brought 
practically to a stop, in this way avoid- 
ing the heavy overload which otherwise 
would be thrown upon the motor. It is 
possible to set the dogs operating the 
pilot switch for a minimum platen. stroke 
of 2 inches and the platen will come to a 
stop within a limit of '% inch. 

Upon the controlling panel are two 
rheostats which control the speed of the 
motor in the two directions, independent- 
ly, as suitable to the work in hand. When 
these rheostats are set, the further oper- 
ation is entirely automatic for the speeds 
thus picked out. It is furthermore pos- 
sible by hand manipulation of the pilot 
switch, during the travel of the platen, to 
reduce the speed of the stroke for any 
portion of the travel, as might be de- 
sired if planing a number of pieces of 
varying hardness. It also can be brought 
to a stop at any point, by hand control. 

It is claimed that as the greater por- 
tion of the momentum of the parts is in 
the motor armature the shock of stopping 
and reversal is largely removed from the 
gears. 








Heavy Trimming Press 
Ferracute Machine Company, of 
has recently built 
president, Oberlin 
several heavy trimming 
some of which were calculated 
for pressures of 300 tons, and others for 
200 tons, the illustration showing one of 
the 300-ton presses. It contains a side 
punch for similar work of a lighter char- 
acter, adding considerably to the capacity 
of the press. The distance between col- 
umns is 32 inches, the bed being 30 
inches right to left and 50 inches front 
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Bridgeton, N. J., 
from designs of its 
Smith, new 

















HEAVY TRIMMING PRESS 
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to back, the bed, bolster and ram con- 
taining T-slots for die clamps. The bed 
of the side punch is 15 inches by 30 
inches. 

The stroke of the main press is 12 
inches with 10 inches adjustment, the 
side punch having 3-inch stroke. The 
shaft is a steel forging having a diam- 
eter of 9 inches at the journals and 11 
inches at the crank. The flywheel is 40 
inches diameter, 7 inches face and weighs 


1100 pounds. The friction clutch en- 

ables the operator to start or stop the 

press at any portion of its stroke. 
The machine is double geared, the 


ratio of gearing being 50 to 1, and occu- 
pies a floor space of 10 feet right to left 
and 7 feet 6 inches front to back. It 
is 14 feet high and weighs about 68,500 
pounds. 








A Tapping Attachment for 
the Drill Press 








The halftone shows a tapping attach- 
ment which is being put on the market 
by John H. Dorman, 1 Bethune street, 
New York. This attachment is built in 




















A TAPPING ATTACHMENT 


three sizes, 0 to 34, % to and 34 to 1 
inch. The body of the attachment is of 
aluminum, the gears are of steel and all 
parts subject to wear are hardened. The 
chuck is of the floating type and centers 
the tap to a female center in the end of 
the main spindle. The cover of the body 
is secured by means of case-hardened 
screws, and may be readily removed for 
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inspection. The chucks of the two larzer 
sizes are provided with a sliding plate, 
not shown, one end of which is provided 
with a clearance hole for the tap shank. 
The other end has a blind conical hole. 
By sliding this plate so that the conical 
hole is in line with the spindle, small 
taps can be centered by the conical hole 
and used in these larger attachments. 








Substantial Face Plate Jaws 








The new line of 
face-plate jaws being made by the S. E. 
Horton Machine Company, Windsor 
Locks, Conn., which have several very con- 
venient points. These provide for sub- 
Stantial bolting to the face plate and the 
end or sides if desired, as well as being 
conveniently shaped for strapping in al- 
most any position. The end of the jaw 
base being 45 degrees, allows them to be 


illustrations show a 


placed very close together as can be seen 


in this Fig. 1, and in this position a 
Single strap acts on two jaws. Fig. 2 
shows the jaws placed at the edge of 


the face plate with the end projecting and 
gives a large capacity when used in this 
way. The distance which these can pro- 
ject beyond the face plate depends, of 
course, on the clearance between the face 
plate and the lathe bed. 
desirable to use the side holes for dowels 
or locating pins so that the jaws m b> 
replaced in a certain position when d 
sired. These are made with either cast- 
iron while the 
and are of steel. The base 
be provided with either a tongue or 
groove as may be desired. They are 
made in sizes ranging from 8 to 14 inches 
in length, and are capable of handling 
very heavy work. 


It is sometimes 


or cast-steel bases, jaws 


screws can 
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Fic. 1. FACE-PLATE JAWS IN CLOSE 


QUARTERS 
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High Speed Forging Press 








The accompanying halftones illustrate 
a type of high-speed forging press de- 
veloped by Davy Brothers, Ltd., of Shet- 
field, England, and manufactured in the 
United States by the United Engineering 
and Foundry Company, Pittsburg, Penn. 
This press is a development from the 
old style hydraulic press and hydraulic- 
ally operated intensifier, followed by the 
steam intensifier. In this case the high- 
pressure stroke produced by the steam 
intensifier is limited to the few inches 
of travel required in actual forging work, 
while by means of steam balancing cylin- 
ders a comparatively long, quick stroke 
of low pressure is secured for the plac- 
ing of the work and the dies. 

The notable feature of these new 
presses is that the entire control of both 
the low- and high-power portions of the 
acting stroke and the low-power motion 
of the return stroke, is by means of one 
lever, and the movement of the press 
head is in direct proportion to the move- 
ment of this lever. By this means it is 
claimed that the employment of different 
levers for different motions and pres- 
sures is obviated, together with the pos- 
sibility of false movements sometimes 
leading to disastrous results. The move- 
ment of the control lever back of the 
vertical center line corresponds to the 
light stroke which is from 2 to 6 feet, 
according to the size of the press, and 
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In cutting or punching, the hand lever 
can be set for a certain travel and the 
press will not ride forward, even though 
the resistance is suddenly and entirely 
removed. This is claimed to be an ad- 
vantage for safety. 








Drill Holder for the Lathe 








The engraving shows an appliance for 
holding drills or similar tools in the lathe. 
The shank A of the holder is turned to 
fit in place of the lathe center. The out- 


er end K is bored to fit the drill or tool 
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HIGH-SPEED FORGING PRESSES 


forward of this line is the power stroke 
from 2'% inches to 6 inches, according 
to the size of the press. It is also pos- 
sible to repeat the heavy or forging 
stroke as often as desired, at a speed 
as high as 150 per minute on the small 
presses, down to 60 on the large ones. 
It is claimed that this comparatively 
slow, heavy forging stroke has a bene- 
cial effect on the steel. 


shank, usually a No. 5 Morse taper, to 
hold the largest size drill taper that is 
used in the lathe. H is a cross shaft 
or pin that slides loosely in a hole bored 
through the holder in such a manner that 
the tang of the drill will pass through a 
groove cut in the cross pin, as shown. 
The sides D of the groove extend down 
over the tang of the drill, thus preventing 
the drill from turning in the holder. The 
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bottom of the groove is cut on an incline, 
forming an ever ready drift pin to force 
the drill from the holder. The end of 
the pin H rests on the lathe-tool resi 
when drilling. The two screw heads G 
prevent the two parts of the holder from 
becoming separated when the holder is 
not in use. This holder has been brought 
out by the Linsley Tool Company, 13,370 
Superior avenue, Cleveland, Ohio. 








Extension Lamp Cord 








The L. A. Williamson Company, 79 
Milk street, Boston, Mass., is market- 
ing a device for connecting an incan- 
descent lamp to any convenient lamp 
socket by a flexible cord. About 15 ft. 
of lamp cord is wound in a case in the 
same way as a surveyor’s tape measure 
and carries a plug on the end. On one 
side of the case is a socket for any stand- 
ard lamp and the device affords a par- 
ticularly convenient method of getting 
light temporarily in dark places either 
in the shop or the office. 








A New Bevel Protractor 








The bevel protractor shown is made 
by the Brown & Sharpe Manufacturing 
Company, of Providence, R. I., and is an 
accurate and inexpensive tool for laying 
out or establishing angles for both drafts- 
men and mechanics. 

One side of the protractor is flat, which 
allows it to be laid flat on the paper or 
work. The dial is accurately graduated 
in degrees over an arc of 180 degrees, 
reading from zero to 90 degrees each 
way. As will be noticed, this protractor 
has no vernier. 




















BEVEL PROTRACTOR 


The large central stud is hardened in 
order to eliminate as much wear as pos- 
sible and allows the dial to be held rig- 
idly in position. 

The blade of the protractor is free to 
move its entire length independently of 
the dial, making it well adapted for work 
where other protractors cannot be used. 
Care has been taken in making the joints 
so that there is very little chance for 
dust to accumulate and cause inaccur- 
acies in the measurements. 
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Mechanics Convention 








The annual convention of the Railway 
Master Mechanics’ Association was held 
n Atlantic City, June 20 to 23 inclu- 
sive, and contained a large number of 
nteresting exhibits. While the number 
f machine tools shown was not as great 


s in former years, many of the ex- 
ibits were particularly interesting and 
ttracted considerable attention. Among 


1ese was the combined exhibit of the 
Celfor Tool Company and the Colburn 
Machine Tool Company, in which some 
remarkably fast drilling was being done. 
Cast iron was drilled at the rate of over 

inches per minute, with a 1'<-inch 
drill, without in any way injuring the 
drill or interfering with the machine in 
the least. Holes from one to three inches 
were drilled at remarkable speeds. An 
interesting example, which proves that 
the twisted drill does not run when it 
strikes a blow hole, was found in the 
center of a large cast-iron block where 
the drill had run straight through, re- 
gardless of blow holes which connected 
the two holes, although the wall between 
these holes was less than \% of an inch 
thick at either top or bottom. 

The Coates-Clipper Manufacturing 
Company attracted attention with its 


mechanically driven chipping hammer 
and flexible drilling sets. Both the R. 
K. LeBlond Machine Tool Company and 
F. E. Reed Company exhibited gear-head 
lathes for railroad work, while the Lan- 
dis Tool Company, Hendey Machine 
Company, Windsor Machine Company, 
Dreses Machine Tool Company, National 
Acme Machine Company, were repre- 
sented. The Charles H. Besly Company 
exhibited one of its large disk grinders. 
The J. H. Williams Company had several 
of its motion boards in operation, 
showing the working of its “Vulcan 
Bijaw” and “Ratchetless Ratchet Rench.” 
Both the Davis-Bournonville Company 
and the Linde Air Products Company had 
very interesting exhibits of both welding 
and cutting. The Linde Company has 
a cutting torch so placed that a plate of 
heavy bar steel, possibly 1'% inches, 
could be revolved beneath it so as to cut 
off rings from the outside of the plate. 
These largely resemble piston rings and 
attracted considerable attention. The 
Davis-Bournonville Company, in addition 
to its exhibit, also assisted by welding the 
framework of apparatus being installed 
by the U. S. Wave Power Company. 
The other exhibitors along the line of 


machine tools and appliances were Amer- 
ican Vanadium Company, Armstrong- 
Blum Manufacturing Company, Arm- 
strong Brothers Tool Company, F. S. 
Bowser & Company, Buck Boring Bar 
Company, Carborundum Company, De- 
troit Hoist and Machine Company, Henry 
Disston & Sons, Fairbanks Company, 
Fairbanks, Morse & Company, Walter H. 
Foster Company, Gilbert & Barker Man- 
ufacturing Company, Goldschmidt Ther- 
mit Company, Greene, Tweed & Company, 
Edwin Harrington Son & Company, In- 
dependent Pneumatic Tool Company, 
Keystone Drop Forge Works, Landis 
Machine Company, Manning, Maxwell & 
Moore, Niles-Bement-Pond Company, 
North Brothers Manufacturing Com- 
pany, Revolute Machine Company, Rock- 
well Furnace Company, Royersford 
Foundry & Machine Company, William 
Sellers & Company,.Stoever Foundry and 
Machine Company, Strong, Carlyle & 
Hammond, Tindel-Morris Company, To- 
ledo Pipe Threading Machine Company. 
Union Manufacturing Company, U. S. Me- 
tallic Packing Company, Watson-Stillman 
Company, Wright Wrench Manufactur- 
ing Company, Yale & Towne Manufac- 
turing Company. 








\ctual Breaking Loads for 
Gear Teeth 








In making these tests, several teeth 
were cut away so that a bar with an 
edge not over '4 inch wide could be 


placed on a tooth at the pitch line. The 
load was gradually applied. Unfortu- 
nately, in these tests the elastic limit was 
not noted, but may be assumed to be as 


BREAKING Losp 


Full Load for 
} Elastic Limit 
5 Inch Face. | 1 Inch Face. of Material 


Piten 


22,400 





tained from other sources. The gears in 
each case were Brown & Sharpe standard 
144 involute cast steel, in the neighbor- 
hood of 70 teeth. 

Example: 

The safe static load on a gear 65 teeth 
1'4-inch pitch, 6-inch face, constructed of 
cast steel, allowing a safe working stress 
of 15,000 pounds per square inch would 
be 125k 1% «6x 15 16.876 pounds. 
For different numbers of teeth the load 


Safe Load 
per Inch 
Pitch per 
1000 Pounds 
per square 
neh 


Safe Load 
for 1 Inch 
Pitch per 
Safe Load 1000 Pourds 
per Inch of | per Square 
“ace. Inch 








24 | 112,000 11.200 | 5,600 160 
ae Sant “ niga a Sv a _ 125 
3 80,000 16,000 8,000 4,000 130 ' 
-half of the breaking load. The ulti- per inch pitch per 1000 pounds safe 


te strength of the 2'% pitch gears was 
100 pounds per square inch, the elas- 
limit, 35,000 pounds. On the 3 pitch 
rs, the ultimate strength was 60,000 
nds, with an elastic limit of 30,000 
nds per square inch. These data are 
‘ed in form of a table which shows 
safe load per inch of face, also the 

load per inch pitch per thousand 
nds safe working load. This result 
pares very favorably with data ob- 


osruvuvvv~vT we QF 


7 


° 


working load should be proportioned ac- 
cording to the value given for Y in the 
Lewis formula for the strength of gear 
teeth. 








The First Passenger Airship 








Count Zeppelin is to be congratulated 
on the successful inauguration of his air- 
ship service in Germany, especially for 


the determination and perseverance dis- 
played in spite of many disheartening 
mishaps. The new airship, the Deutsch- 
land, is 485 feet long, 46 feet wide and 
holds 671,004 cubic feet of gas. It has 
three motors of 110 horsepower each. 
The rated speed is 35 miles an hour and 
this was practically maintained in the 
initial flight with passengers (reports vary 
from 12 to 20 in number) from Fried- 
richshafen to Ditisseldorf. The fact that 
Count Zeppelin is 72 years old should 
spell encouragement to those who think 
themselves old at 45 and help to dispel 
the illusion that modern life has no active 
place for the man who is past middle 
age. 








An Opportunity for Foreign 


Business 








The firm of Post, van der Burg & Co., 
Willemsplein 11-12, Rotterdam, Holland, 
dealers in machine tools and accessories, 
invite American manufacturers to send 
them catalogs and price covering 
tools and equipment of all kinds. 

This firm is open to enter into agency 
arrangements for several classes of 
tools. 


lists 
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Increasing Shop 


Capacities 














The Manchester (Ga.) Cotton Mills will 
build an addition. 

The Goyne Pump Works, Ashland, Venn., 
is enlarging its plant. 

Fittings, Limited, Oshawa, Ont., is erect- 


ing a $25,000 stock room. 


will erect a 


The Tuttle Motor Company 
plant at Canastota, N. Y. 

It is reported the American Textile Com- 
pany will build a new mill 

James Strong, Ruscom Station, Ont., is 
erecting a S25.000 stock room. 

The Library Bureau, Chicago, Ill, is to 


erect an addition to its plant. 


Ilospital for Insane, Columbus, 
new boilers, ete 

Works, Phillipsdale, 
power plant. 


Ohio State 


Ohio, will install 
The 
R. 1., will 


Glenlyon Ive 

improve its 

(lowa) Box Com- 
} 


The plant of the Keokuk 
pany, recently burned, will 

The Ileller 
will construct a mill in 


lee and Cold 


ve rebuilt. 
Knitting Company 
Easton, Venn. 


Keiper and 


rhe Utah Storage Company, 


Salt Lake City, is erecting a new plant. 
The Coffin Show Case Company, East 

Providence, R. 1., will build an addition 
The Woonsocket (R. Lt.) Spinning Mills is 


having a large addition to its plant built 


Tile Company, Zanesville, Ohio, 
additions to its plant 


rhe Mosaic 
is making extensive 


The Williams Piano Company, Oshawa, 


Ont., is making improvements at its plant. 


The town of Ladner, B. C., will make ex 


tensive additions to its water-pumping plant 


Two additional boilers will be installed in 
the Peabody (Mass.) Electric Light plant. 
Ifenry Whonroy, Towanda, Venn., is seek 


ing suitable location for woodcarving plant. 


The Lehigh Portland Cement Company will 
Mason City, lowa. 


build a S200,000 plant in 


The Hamilton lee Company, Camden, N. J., 
increase the capacity of its power plant, 


will 
American Felt 
contemplates installing additional 


Company, Glenville, Conn, 


machinery. 


The Leisy Brewing Company, Cleveland, 


Ohio, will erect a new $15,000 boiler house 


Man.. will spend 


equipment. 


Dauphin, 
electric-lighting 


The city of 
$10,000 on new 
Company will 


Saskatoon, 


The Saskatchewan Dower 


equip a $1,000,000) plant near 


Sask 

I. S. Ward & Sons, Jersey City my. J. 
leather manufacturers, are enlarging their 
plant. 

The city of Williamston, N. €.. voted to 
issue S10,000° bonds for an electric-light 
plant 

The Jeanesvill Iron Works Hazleton 
Penn., is contemplating extensive i™prove 
ments 

T. J. Dunn & Co., Copley, Penn cigar 


manufacturers, are building a four-story ad- 
dition. 
The Imperial Furniture 


Mich., will 


Company, Grand 


Rapids, erect a four-story ad- 


dition 


Contract has been awarded for a new 
plant for the Saginaw (Mich.) Sheet Metal 
Works 

The Joseph Campbell Company, Camden, 
ae will build an addition to its soap 
factory 

The Dakota Power Company, of Rapid 


City, S. D., will erect an additional power 


station 








News items for the sales 
department—where more 
equipment wiil be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 


























The Northwestern Knitting Company, 
Minneapolis, Minn., will erect a new $125,000 
factory 

The Watson Wagon Company, Canastota, 
N. Y., is preparing to building additions to 


its plant. 
The city of Waco, Tex., will 


j5oY-horsepower boilers and one 5,000,000-gal- 


install two 


lon pump 
Fares Company 
Moose 


The Gordon ITronsides and 


will locate a large packing plant at 


Jaw, Sask 
The Mohawk 
mh te 
new plant 
The 
Company will 
light plant 


Swift & Co. will 


Electrical Company, Albany, 
said to be looking for site for a 
Water 
electric 


Land and 
additional 


Sutherlin (Ore.) 


erect) an 


soon commence the erec- 
Broad street, 


tion of refrigerator plant on 
Bangor, Me. 

The Crowell Publishing Company, Spring- 
field, Ohio, will erect a four-story addition 
to its plant 

The Columbia’ Fruit Jar Company, La 
Salle, Ill, is tryng to find suitable site for 
a new plant 


The British Columbia Casket Company is 


building a plant at Burrard Inlet, near Van- 
couver, B. ¢ 
The Mt Clemens (Mich.) Garage and 


Motor Sales Company will erect a new two- 





story gi 
Wm. Il 
manufacturers, will 


rage 
Keller & Son, Easton, Venn., piano 
erect a four-story fac- 
tory building 

Button Company 


Pough 


The Museatine (lowa) 


will establish a branch factory in 
keepsie, N.Y 
Foundry and Machine Com 


huilding a new main 


The Raymond 
pany, Tacoma, Wash., is 
machine shop. 

Lansing, 


Body Company, Mich 


building to be used as 


The Auto 
will erect a three-story 
a machine shop 

Kind & 
the capacity of 


Camden, N. J., will 
New boiler 


Landesmann, 
increase its plant. 


will be installed 
Throwing Company, 
erecting a new 


Silk 


Penn., is 


The Wyandotte 
Bethlehem 
building 


South 
two-story 
Massachusetts Electric Com- 
Mass., is building an addition 


Central 
Palmer 


The 
pany 


to its boiler room. 


Royal Worcester Corset Company, Wor- 


cester, Mass., will, spend $10,000 in improv- 
ing its power plant 
The Howard Auto Car Company, Galion, 


having plans prepared for 


factory. 


Ohio, is now 
néW $60,000 

The Vulcan Hard Fibre Company will ere 
a large factory along the Lehigh Valley Ra 
road at Denn. 

The plant of the Nicolet Falls Pulp a: 
Lumber Company, at Danville, Que., recent 
rebuilt. 


aston, 


burned, will be 

lettinos Brothers, Bethlehem, Penn., mar 
facturers of foundry facings, graphite, et 
are building an addition. 

The 
Camden, 

. . 

construction of a 

The C. E. 
ing cement 
a plant at Irvington, N._J. 

Cc. J. Laughlin has been granted a 
ise in Welland, Ont., for street railway. W 
right 


Victor Talking Machine Compa 
N. J., has awarded contract for 

garage. 

Lindsley Company, manufact 
blocks and bluestone, is erecti 
fran 


commence work away. 
Plans are being drawn for a plant for 
Ann Arbor (Mich.) Motor Company. Ge 


Scott, Ann Arbor, is architect. 
Kenneth (Mo.) 
considering the 
locality. 


The Tight tarrel = St 
Company is removal of 


plant to some other 


Manufacturing Company, At 


making shoe lasts, is looking 


The Orr 
boro, Mass., 
suitable location for a _ plant. 

Stowe, I 


milling 


Stanley G. Flagg Company, 
universal 


lathe. 


is in the market for a 
chine and a toolmaker's 
The Standard Oil Company is preparing 
plant at Knoxville, Tenn., w 
destroyed by fire. 


rebuild a 
was recently 
The Manufacturing 
building a West Chester, 
the manufacture of gas engines. 
The Can 
Md., has plans for a new plant to be ere: 
at Wolfe and 


Compan) 
Penn 


Rockwell 
plant at 


Saltim: 


Southern Company, 


Lancaster streets. 
Xenia, Ohio, ma 
plans prepared 
plant. 


George Docds & Sons, 
mantfact have had 
their 


rers, 
a large addition to 
tjement (IIL) 
well and is in the 
pumping head. 


The 
a 150-foot market 


motor to gear to 


Dickerson Company, Adrian, Mi 
large grain 
present 


Cutler, 


is to erect a new elevator 
warehouse to replace one. 


Company, 
large « 


The International Brewery 
Auburn, N. Y., will construct a 
storage plant at Rochester, N. Y. 
The Fay Automobile Company, Chic: 
Ill., is looking for suitable location on wl 
plant. 


to erect a new and modern 


The Leighton Machinery Works, East M 
chester, N. H., building knitting machines 
will erect a new two-story building. 

The Price Implement Company, Zanes\ 
Ohio, has constructed 


age, which is not yet 


large automobile ¢ 


fully equipped. 
New Bruns 


Tire Company, 


erect an 


The Michelin 
wick, N. J., will 
some of ‘the present buildings. 


large 
The Starr Automobile plan 

ning the erection of a plant at Downing, W 

which is expected to employ 500 men. 


Company is 


The Golden Belt Manufacturing Comp 
Durham, N. ¢€., manufacturine cotton « 
and bags, will erect a $30,000 addition. 


Company, 
hardware 
pliant 


The ‘Templeton-Rarrett 
waukee, Wis... mannfacturing 


cialties, is seeking site for a new 


Water Works is driving 


addition and en 


\a- 
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The Gillie Engine Company, Tonawanda, The B. C. K. Motor Company, York, Penn erect a plant in Rome, Ga., for the manu- 
N.. 3 has purchased an additional building has awarded the contract for the erection of facture of bank and office fixtures, et also 
which will be converted into a boiler shop. a three-story addition to be used for gen bronze, brass, iron and steel fixtures 

The Monarch Manufacturing Company, eral automobile manufacturing purposes F. BB. Southwick & Co Peabody Mass., 
Ironville, Ohio, manufacturing axle grease 0. F. Lidke, of the Lidke Company, 202 tanners and manufacturers of sheep skins 
and lubricating oils, will erect a new plant Tolsma building, Detroit, Mich., is interested are erecting a new hydraulic-press house to 

The Marquette (Ill.) Globe and Valv in the organization of a new company to accommedat: fou presses rhree presse 
Company is making investigation witIr a manufacture Tungsten incandescent lamps have been purchased and the fourth one will 
view of securing a location for a new plant. The Muscatine (lowa) Motor Company ha be added as soon as necessity demands 

The Dominion Dry Dock Company has filed changed its name to the Geldea West Tra The Cyphers Incubator Company, of Buf 
plans for dry docks and shipbuilding and re- tion Company. Plant wi e cnlarged rhe = Mm has } ased site in Chicago, 
pairing plants at Levis, Que., and St. John, company wWill make gas traction engine Iil., and is hay n¢ plans prepared for the con 
XN. B. The Voelkner & Harry Manufacturing Com struction of a plant to cost $75,000 It is 

Bh. F. Smith & Co., Pawtucket, R. I., have pany, Detroit, Mich., has awarded contract said the plant will handle 12,000 bushels of 
secured contract for he construction of the for the construction of a new factory rhe grain daily to be made into chicken food 
Whitman yarn mill, at South Lawrence, company manufactures hardware specialties James Cunningham, Son & Co., carriage 
Mees The Seagrave Company, South Columbus manufacturers, of Rochester. N. Y.. who re 

The United States Barbers Furniture Com Gane, veneer RECN 6S Se & ae cently entered the automobile field are ha 
: ayes il erect a new $50,000 propelling fire apparatus is having plans ing a new building erected it @R41-e!R4S 
any, Conca, H.. We * ' drawn for extensive additions to its plant Michigan avenue. Chics EE oe ee 
ictory on Western avennue, neal Ohio g a num 
iadiet Final preparations are said to be under date salesroom and manufacturing depart 

The Dent Hardware Company, Fullerton, way for beginning work on a new plant for = ™e?! 

’“nn.. is erecting two iron-toy foundries the Rock Island (I1l.) Plow Company The rhe United Foundry and Engineering Com 
hich will give employment to 75 additiona! plant will eventually employ about 5000 pany, Youngstown, Ohio, which will move its 
iolders. men. foundry department from the Llovd Booth 

The Danvers Bleachery Company, Peabody, The Watson Manufacturing Company, plant to make room for an addition to the 
Mass.. is erecting a four-story addition to be Jamestown, N. Y., making metal-frame screen machine shop tl will build an addition 

: : . : . esting $25,000) its Oak street plant to 

tipped with sewing machines for making doors and windows, has arded « ract fo wen 4 ; , . 
gs, etc. the erection of a five-story addition to its ae om toes y plant 
The Foster Gear Company, Columbus, Ohio, Plant. Phe Chicago-Detroit Bag Company, Goshen 
is sueceeded the Columbus Screw and Ma- The Canada Foundry Company s pu Ind., a . 1! concern Incorporated with $100 
ine Company and will build an addition to chased the shipyard of the Canada Ship ee ee —_ * © at of the 

a : _ ; Cosmo Butermilk Soap Company it Goshen, 
s plant. building Company, at Bridgeburg, Ont and oF 4 . 
i : -“ . ; , : and will rebuild same, equipping it with 

I. A. Wartman is erecting a_ five-story will convert same into a_ structural steel modern machinery for the new industry. J. D 
ilding on ITI!amilton street, Allentown, plant MeBride. G DP. Adame of Cleveland. Gbie 
enn., for the manufacture of harness and The W. H. Miller Mill and Mine Supply anit aitinds mon te nauntere ’ 
ither goods, Company, Columbus, Ohio, is having plans The Navy Department, Bureau of Supplies 
The Kinemacolar Company has purchased drawn for additions, including a new ma and Accounts, Washington. I. ¢ will open 
te at Allentown, Venn., on which to erect chine shop to be fitted with modern ma bids July 12, f r dump cars (schedule 
plant for the manufacture of moving-pic- chinery. 1G) miscellaneous woodworking tools 
re machines. The American Gas Machine Company; Al (schedule 2632) uly 19-—S00 pounds weld 
rhe Harley-Davidson Motor Company, Mil bert Lea, Minn., has let contract for the ig compound, 2200 pounds lubricating granh 

ikee, Wis., has been granted a permit to erection of a new $55,000 factory. Lathes, ite (schedule 2641), 50 gross hack-saw blades 

t a $20,000 factory at Thirty-eighth and drill presses, vis bench, tools, motors, et« (schedule 26309), reamers, wrenches (sched 
Chestnut streets. are required. ule 2640) 

Che ~ Butterick VPublishing Company, New Horace (C. Stillwell, of Anderson. Ind is The Navy Department a om 
York. is said to be contemplating the erec president of a new concern known as the plies and Accounts, Washington, D. ¢ will 
n of a plant for the manufacture of Ma- Bedford Power Comapny, which is erecting open the following bids July 51400 
a tissue paper. a power-generating plant at Bedford, Ind., pounds drawn ass (schedule 2634 twist 
lulius Hlarksell, 355 Eighth street, San to cost $500,000 drills, portable blacksmith forges (schedule 

vo, Cal, is planning the erection of a two The Baker Machinery Compat De 2636), propelling machinery chedule 2633) 

y factory for the manufacture of store Moines, Iowa, has begun work on a_ new 72.000 pounds steel floor plates (schedule 
1 office fixtures three-story factory The company manufac 2637) 125) «€©lfron:)6ccocks:) 6((schedule 26384), 65 
The DPere Marquette Railroad will spend tures power-transmission machinery, freight dozen brass. petcocks, brass-pipe fittings, brass 

£50,000 in improvements at its shops in Sag- and passenger elevators unions (schedule 2644) s0))06steam traps 
iw, Mich., including a new boiler house A technical high school is to built in (schedule 2637), steel and lead tubing (sched 
d new tool house. Jersey City, N. J for which equipment for tle 2ONG) 
Eben C. Willey, of Fall River, Mass., is machine shop, blacksmith shop, foundry, et 
d to be interested in the establishment of will be needed. Frank Sutton, 80 Broadway, - 
arge new cotton mill to be erected in the New York, is consulting engins it IRES 
w England section. The Reo Motor Car Company, Lansing 
George N. Hall, Pewaukee, Wis.. manu Mich., has decided to engage in the manu Ja s Strong, Ruscom Station. Ont. Stave 
turing hardware specialties, will move to facture of popular priced motor wagons, and mill 
incil Bluffs, lowa, where a new and larger will erect a big addition It is said 1000 
nt is being erected. more men will be employed Mohawk Brush Company, Troy, N. Y. Plant 
burned 
Che Fire Proof Film Company has _ pur- The Mercer County Brewing Company is : 
sell afte te Rechestes, &. £.. ca ehied © belne formed te erect a beewers ie feuth ; Bull's sawmill, Skibbereen, Ont Loss, 
nt for the manufacture of films and photo Sharon, Penn (. I. MeQuiggan, formerly 750,600 
plies will be erected president of the Windber (Venn.) Brewing Adams Husker Company, Marysville, Ohio 
(. B. Rice. of Garyville. La.. will erect a Company, is at the head of the new company. Loss, $5000 
100 foundry and machine shops in Co Chas. W. Warne: f Syracus N. ¥ is Dean Lumber Company, Elmira _ me 
ia, Miss., on the lot purchased from the interested in a project to build a &1.000.000 Piant destroyed 

mbus Commercial Club cotton mill, near Bristol, Conn M Warner Waterhead Corduroy Mills, Lowell, Mass. 
he Kelly-Atkinson Construction Company, is also interested in the Bristol Gas and Elec Loss, $55,000) 

io, Ill, will move to Rondout. III tric Company and the Bristol Belt Line Rail D. G. Grifith. Ogden, Utah lee plant 

e a new plant will be erected The way. ‘ 

: Loss, S20.000 
a Py ad J a yadvontnate Metal Furniture Com Illinois Refrigerator Company, Morrison, 
é f i pany, a new concern, has secured site and a Loss. £10,000 
Vv. now at 225-229 Recher avenue, De will erect a plant for the manufacture of 
t. Mich.. will move to Wyandotte, where metal bed-room furniture Lathes, shapers Greiss-Pfleger Tanning Company, Chicago, 
ew plant will be erected toggle presses, motors. ete will be required Tl! Loss, $350,000 
he Charter Oak Stove Company, St. Louis, Jas. P. Brown is secretary Obear-Nester Glass Company, Kansas City, 
is having plans drawn for a new Geo. W. Mueller. of the Mueller Manufac Mo Loss, £20,000 

dry building for the production of gray turing Company. Atlanta. Ga.. is forming the National Fertilizer Company Nashville, 

malleable-iron castings Ceo. W. Mueller Interior Company, and will Tenn Loss, $75,000 
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Kleock Chicazo, Ill. 


foundry. Loss, 


Company, 
S500 000 


Ilanzel 


Acushnet Saw Mill. ssew Bedford, Mass. 


Box factory. Loss, $50,000. 
Cochran Brothers, MeConnellsville, Ohio. 
Cigar factory. Loss, $12,000. 
Company, Cleveland, Ohio. 


Tropical Oil 
Paint factory. Loss, 





Green Fuel Economizer Company, Mattes 
wan. N. Y. Loss, $75,000 to $100,000. 


Lewisburg Mill and 
Plant 


Elevator Company, 


Lewisburg, Tenn. destroyed. Loss, 
Shoo, 

Northern Foundry and Machine Company, 
Marie, Mich. Plant destroyed. 


Loss, S350,000, 


Sault Ste. 








New INCORPORATIONS 








J. Hackett Foundry Company, Charlotte, 
N. ¢. Foundry and machine shop. Capital, 
Hackett, T. W. 


$125,000.  Incorporators, J. 


Long, ete. 

Cluett & Sons, Troy, N. Y. Manufacture 
and deal in pianos, ete. Capital, $750,000. 
Incorporators, Chas. F. Cluett, A. k. Cluett, 
W. Irving Johnson. 

Gunn Motor Company, Utica, N. Y. 
in motors, engines, etc. Cap 
J. K. Gunn, 


Manu- 


facture and deal 


ital, S500,000. Incorporators, 


W. T. Baker, W. I. Taber. 
Hughes Electric Heating Company, Chi 
eago, Ill. Manufacture electric specialties. 


Capital, $50,000. Incorporators, G. A. Hunes, 


T. M. Craven, F. A. Cotharin. 
Separation Company. Manu- 
Capital, $50, 


Centrifugal 
facture separating machinery. 
O00. Incorporators, H. de Raasloff, 471 Park 
avenue; T. E. Brown, 17 Battery place, ete. 
Lancaster Lens Company, Lancaster, Ohio 


Manufacture margin mirrors and __ lenses. 


Capital, $350,000, Incorporators, 
Dickey, Hl. W. Garrett, H. C. Watson, ete. 


Edmund 


French Steel Products Company, New York. 
Manufacture automobile materials, appli- 
ances and supplies. Capital, $10,000. In- 
corporators, J. K. White, W. P. Frank, C. HH. 
Owen 

Maximilian Tool and Machine Company, 
Buffalo, N. Y. Manufacture and deal in ma- 
chinery, tools, ete. Incor 
porators, Max Maximilian, F. A. Meyer, J. B. 


Porter. 


Capital, $50,000 


Monsen Auto Garage, Chicage, Ill Manu 
facture and deal in engines, vehicles, ma 
chinery, ete Capital, $10,000, Incorpor- 
ators, Wm. Brown, Wm. Sherman Hay, J. M. 
Wright. 

Eclipse Electrical Manufacturing Company, 
Chicago, Ill Manufacture and deal in elec 
trical appliances. Capital, $15,000 Incor- 
W. E. 


porators, Bodestab, John Renner, F. 


Kirchhoff 


Atlas Water Tube Boiler Company, West- 
mont, N. J Manufacture water tube boil 
Capital, S300,000 Incorporatot 


Rettew, John 


ers, ete 
I. J. Dougherty, J. 
Quincy Adams. 


Barton 


Standard Auto Sales Youngs- 


town, Ohio, sales agency and general garage 


Company, 
business Capital, $10,000 
R. Uf. Anderson, A. 
Anderson, ete 


Incorporators, 
Powers Smith, W Il. 


Troy Wind Shield Company, Troy. Ohio 
Manufacture wind shields and other auto 
Incor 
Douglass, H. M. Allen, F. A. 


mobile accessories 
porators, Il. F 
lbillingham, ete 


Capital, $10,000 


Rousseau Box and Shook Company, 
N. ¥ Manufacture and deal in 
Capital 


Rome, 
packing 
Incor 


boxes and shooks Solon 
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porators, C. LD. Rousseau, J. F. Rousseau, 
F. G. Race, ete. 

Vestibule Storm Front Company, “Troy, 
Ofiio. Manufacture storm fronts for all kinds 
of vehicles. Capital, $15,000. 
Philip J. Gates, Daniel Argenbright, Frank 


M. Sterrett, ete. 


Incorporators, 


Matheny Grease Cup Company, Terre Haute, 
Ind. Manufacture grease cups for locomo- 
tives, engines, automobiles. Capital, $25,000. 
Incorporators, Jas. G. Matheny, E. E. Stien, 
J. J. Lynch, ete. 

Farrington Automobile Company, Chicago, 
Il. Manufacture and deal in automobiles 

Capital, $10,000, Incor- 
Delfosse, W. H. Farrington, 


and accessories. 
porators, Jos. T. 
Samuel F. Scott. 
Travis Glass and Dairy Supply Company, 
Cleveland, Ohio. Manufacture dairy machin- 
ery and glass articles. Capital, $10,000. In- 
corporators, C. F. Smith, Oliver K. Brewer, 
W. VP. Kohn, ete 

National Corundum Wheel Company, Buf- 
falo, N. Y. Manufacture and deal in abrasive 
wheels and machinery. Capital, $100,000. 
Incorporators, W. H. Farnsworth, C. W. Zim- 
mer, L. H. Knapp. 

United Self-Winding Electric Clock Com- 
pany, New York. Manufacture electric self- 
Capital, $100,000. — In- 
jowman, A. J. Bowman, 


winding clocks, etc. 
corporators, C. P. 
M. M. Leavenworth. 


Juenge Cutlery and Tool Company, New- 
ark, N. J. Manufacture tools, cutlery, ete. 
Capital, Incorporators, R. H. 
Juenge, Irvington; F. M. Hindenlang, T. G. 
Hindenlang, Newark. 


$25,000, 


Cincinnati Taxicab Company, Cincinnati, 
Ohio. Operate taxicab service and conduct 
automobile-repair. shop. Capital, $20,000. In- 
corporators, Frank E. Burnett, A. L. Mar- 
shall, C. E. Everett, ete. 

W. C. Fitch Hardware Company, Brook- 
lyn, N. Y. Manufacture and deal in hard- 
ware, builders’ supplies, ete. Capital, $50,000. 
Incorporators, Wm. O. Fitch, Edwin A. 
Fitch, Clarence E. Foster. 

Ilocking Light and Power Company, Nel 
sonville, Ohio. suild and operate electrical 
plant for furnishing light, heat and power. 
Capital, $10,000. Incorporators, H. H. Long, 
G. M. Murray, C. H. Davis. 

Consumers Supply and Electric Company, 
Cleveland, Ohio. Manufacture and deal in 
mechanical and electrical supplies. Capital, 
$10,000 Incorporators, O. E. Conn, J. M. 
Martelock, B. J. Erhard, ete. 

National Chambers Oven Company, Elm- 
wood Place, Ohio Manufacture apparatus 
for generating gas, making storage tanks, etc. 
Capital, $10,000. Incorporators, J. E. Stacey, 
R. J. Tarin, A. J. 

Gas Light and Power Producing Company, 
Cleveland, Ohio Manufacture and sell gas 
producers, engines, compressors, ete. Capi- 


M. Miller, N. 


Stacey, ete. 


tal, $10,000, Incorporators, 
Varnes, HT. L. Parmentier, ete 

Palmer-Herring Motor Company, Brooklyn, 
ie Manufacture motors, engines, vehicles, 
ete Capital, $20,000 Incorporators, Hl. W. 
l’almer, 282 Henry street; Chas. N. Herring, 
1083 Court street, Brooklyn, ete 

Everybody's Vacuum Cleaner Company. 
New York. Manufacture and deal in vacuum 
cleaners and supplies. Capital, $25,000. In 
corpvorators, M. Rubens, Sheepshead Bay; R. 
Straschnow, H. F. Wolf, New York. 


Wan To Pipe Threading Machine Company, 
Toledo, Ohio Manufacture machinery for 
pipe-threading and plumbers’ materials. Cap- 
ital, $50,000 Incorporators, Chas. FE. Ber- 
net, Jay Hl. Miller, E. L. Thorp, ete 

Mogul Auto Confpany. Newburgh, N. Y. 
Manufacture automobiles, motor boats, ete 
Incornorators, Wm. 1 


Capital, S100,000 
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Waller, New Windsor, N. Y.; C. M. Gilpin 
Jas. M. Wright, 68 William street, New York 

Balance Gear Light Vehicle Company, New 
York. Manufacture vehicles, motors, engines 
Capital, $30,000. Incorporators, W. E. Me 
Donnell, New York; Thos. Spalding, Long Is 
land City; M..J. McDonnell, Far Reckaway) 

American Blind Stitch Machine Company 
New York. Manufacture sewing machin 
and supplies, ete. Capital, $165,000. Inco: 
porators, W. I’. Hammond, Passaic, N. J 
H. D. Sears, D. J. Sears, D. J. Newland, N 
York. 

S. H. Pomeroy Company, New York. Mar 
ufacture and deal in “Hollow Metal” fi 
windows, ete. Capital, $132,500.  Incorp: 
ators, S. II. Pomeroy, 102 Neptune avenu 
New Rochelle, N. Y.; W. D. Lawton, Ridg 
wood, N. J., ete. 

Motor Car Kixture Company, New Yo 
Manufacture and sell automobiles, mot 
boats and accessories. Capital, $10,000. I; 
corporators, John H. Dale, W. I. Hess, C. | 
Roen, all of Ninth avenue and Thirteent 
street, New York. 

Locomotive Superheater Company, Jers: 
City, N. J. Manufacture boilers, superhe 
ers and accessories thereto, as applied to 
comotives. Capital, $1,000,000. Incorp 
ators, S. Hoffmann, F. V. Briesen, New Yor! 
C. N. King, Jersey City. 

Seneca Falls Folding Box Company, S 
eca Falls, N. Y. Manufacture and deal 
paper, paper boxes, bags, ete. Capit 
$100,000, Incorporators, W. Breese, N 
wich; C. F. Wagner, B. H. Delavan, Ba 
winsville, M. E. Pattero, Syracuse. 


n 








Business Items 








Manning, Maxwell & Moore have opened 
warehouse at 446-452 Communipaw aven 
Jersey City. The building is 200x100 f 
has 2700 feet floor space, and is equipj 
with a 7%-ton Shaw electric-traveling cra 

Barber-Colman Company, Rockford, III., b: 
recently opened an office in the Ford bu 
ing, Detroit, to enable its representati 
li. C. Rose, to better take care of its i 
creasing cutter business in that section. 
is also this company’s purpose to bring 
a new line of tools in the near future. 

The Nelson Iron Works, of Nelson, B. ¢ 
has taken over the business and stock of 
Rossland Engineering Works, of lRosslar 
B. C., and will succeed that company 
British Columbia agents for the Suliivan M 
chinery Company, of Chicago. An increas 
stock of Sullivan rock dvills, diamond dri 
hammer drills, air compressors and suppli 
for these machines will be maintained 
Nelson. 

The Jacobs Manufacturing Company, Ha 
ford, Conn., recently posted the _ followi 
notice in its factory: “This factory will 
main closed for vacations during the fi! 
week of August. We now have unfilled ord: 
for many chucks which our customers des 
shipped immediately. It is very import 
that we deliver as many chucks as possi 
before vacation time, and we ask your hea 
coiperation to that end. This factory w 
therefore, run Saturday afternoons until A 
ust 1, unless we get caught up with 
orders before that time. All of our employ: 
who work as full time as possible until A 
ust 1 will be given a vacation for one w 
with full pay, paid in advance, and if 
can arrange with Captain Jimmie, of Noa 
we hope to give you a day's fishing with h 
vith all expenses paid. We hope that | 
plan will please you and that, in view of 
fact that you will have the week's vacat 
with full pay. you will be willing to w 


Saturday afternoons when necessary.” 
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TRADE CATALOGS 








Wells Brothers Company, Greentield, Mass. 


Gages. Illustrated, 54 pages, 5x7 % 


Catalog. 
inches, paper. 

The A. & F. Brown Company, Elizabeth 
port, N. J. Machine molded 
lllustrated, 4°%4x7 


gears. 
paper. 


Catalog. 
210 pages, inches, 

Ingersoll-Rand Company, 11 troadway, 
New York. Form No. 3023. Class OC duplex 
steam driven air compressors. Illustrated, 24 
6x9 inches. 


pages, 


Standard Connecting Rod Company, Beaver 


Falls, Penn. Catalog. Finished crank shafts 
and connecting rods. Illustrated, 22 pages, 
6x9 inches, paper. 


Machine Company, Rock- 
isc, 19C. Milling ma- 
motor manufac- 


Milling 
Sulletins 


Ingersoll 
ford, Ill. 
chines for 


automobile and 


turers. Illustrated. 

Colburn Machine Tool Company, Franklin. 
Penn. Catalog A-1. Colburn new model bor- 
ing and turning mills. Illustrated, 48 pages, 
8%x10' inches, paper. 

Wisconsin Motor Manafacturing Company, 
North Milwaukee, Wis. Catalog. (;asolene 
engines for automobiles, trucks, launches. I 


tustrated. 814x111 inches, 


The Carb-Ox 
cago, Ill. Catalog. 
us, automatic damper regulator, etc. Il- 
4x84 inches, paper. 


paper. 
Rogers Vark, Chi- 
gas-analyzing ap 


Company, 
Ilays 





lustrated, 16 pages, 








FORTHCOMING MEETINGS 








American Society for Testing Materials; 


thirteenth annual meeting. June ZS-July 2, 
Hotel Traymore, Atlantic City, N. J. Edgar 
Marburg, secretary, University of VDennsyl 
vania, Vhiladelphia, Denn. 

Joint meeting of American Society of Me- 
chanical Engineers and Institution of Me 


chanic: Engineers, Birmingham, England, 






July 2 », 1910. 

Society of Automobile Engineers, conven- 
tion of designers and superintendents, July 
"8. 29 and 30, Detroit, Mich. H. E. Coffin, 


president, 1451 Broadway, New York City. 

Mechanical Engineers ; 
Tuesday. Calvin W. 
Thirty-ninth street, 


American Society of 
monthly meeting second 
Rice, secretary, 20 West 


New York ¢ ity. 

fjoston Branch National Metal Trades As- 
sociation Monthly meeting on first Wednes 
day of each month. Young's hotel. D. F. P. 
Clark, secretary, 309 Milk street, Boston, 
Mass. 


Association of Mechanical Engi- 
fourth Tuesday each 
president, 91 Sabine 


Providence 
neers. Monthly meeting 
month. _ 


sliss, 


street, Providence, R. I 

New England Foundrymen's Association ; 
regular meeting second Wednesday of each 
month, Exchange Club. Boston. Mass Fred 
I’. Stockwell, 205 Broadway, Cambridgeport, 
Mass 

Engineers’ Society of Western Tennsyl- 
vania: monthly meeting third Tuesday. Fl! 
mer K Hiles, secretary, Fulton building, 
Pittsburg, Penn 

Superintendents’ and Foremen's Club of 
Cleveland: monthly meeting third Saturday 


i‘hil Frankel, secretary, 310 New England 
building. Cleveland, O 

Western Society of Engineers, Chicago, Tl! 
Regular meeting first Wednesday’ evening 
of each month. excepting Jnlv and Angust 
Secretary. J. H. Warder, 1735 Monadnock 
block, Chicago, III. 


WANTS 


Rate on 
{hout sir 














insertion 
advertise- 


line for each 
line. No 


cents 
words 


per 
make a 


ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week’s issue. insiwers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to he 
ferwarded, but replies rill not he returned 


I{ not forwarded, they rill be destroyed with 
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out notice. No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendations or othe 


papers of ralue should ot be inclosed to 


unknown correspondents Only bona-fide ad 
vertisements inserted under this heading. No 
advertising accepted from any agency, as- 


charging a fee for 
wayes of 


sociation or individual 
“registration,” or a 
successful applicants foi 


commission on 
situations. 








MISCELLANEOUS WANTS 








Caliper catalog tree. E.G. Smith, Columbia, Pa. 

Oilstone holder mailed for 25c. F. J. Badge, 
286 Taaffe Place, Brooklyn, N. Y. 

We buy or pay royalty for good patented 
machine or tool. sox 282, AMER. MACHINIST. 

Light, fine machinery to order; models and 
electrical work specialty. EL. O. Chase, New- 
ark, N. J. 

Special machinery accurately built. 
machine or turret lathe work solicited. 
ert J. Emory & Co., Newark, N. J. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. 

l’atents C. L. Parker, Patent 
ex-examiner Patent Office, 990 G St.. Wash- 
ington, D.C. Write for Inventor's Handbook. 

Mechanical drafting, machinery de 


Screw 
Rob- 


Attorney, 


special 


signed, tools, dies, fixtures, et« charges 
reasonable. tox 669, AMERICAN MACHINIST 
Wanted—wWork for first class machine 


shop; light, fine, special machinery, tools, 
jigs and experimental work. Boyce, 584 Hud 
son St., New York City 

Light, fine machinery and mechanical spe- 
cialties built to order: jigs, tools, ete. de 
signed and built. Goodson Electric and Manu- 


facturing Co., Providence, R 

loes 
If not, 
book on 
Breeze 


your gasolene motor run smoothly? 
send 10c. postage for 56-page text- 
“Carbureters and Engine Troubles.” 
Carbureter Company, Newark, N. J. 


A well equipped machine shop within 30 
miles from New York solicits orders for ali 
kinds of machine work. Send inquiries: The 


Brunswick Refrigerating Co., New Bruns-- 
wick, N. J. 

capacity 
engine 
presses, 


633, 


Cincinnati shop has 
and is open to contract work for 
lathes, Jones & Lamson turrets, drill 
milling machines and _ grinders. 30x 
AMERICAN MACHINIST. 

A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 


some spare 


good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIS’ 


Wanted—A concern consisting of foundry 
and machine shop, employing 150 to 200 men, 


would like to enlarge its business by manu 
facturing machines for other parties: esti- 
mates given. tox 662, AMER. MACHINIST 

Wanted—One 1x10 Pratt & Whitney tur 
ret lathe; one No. 3 niversal milling ma 
chine; one No. 2 vertical spindle milling at 


2-H vertical spindle mill 
must be in good condition; 
Pr. M.." AMER. MACHINIST 

Oxygen-acetylene welding of all kinds of 
metals; crane facilities for handling the 
heaviest of pieces: we do light werk also; 
our experience and success warrant us in giv 


tachment: one No. 
ing attachment; 
state price. “A 


ing a very liberal guarantee covering all of 
our work. Krajewski-Pescant Company, 52 
Beard St., Brooklyn, N 

Machine work wanted: we are in a_ posi- 
tion to manufacture special or staple articles 
in connection with our present line. Our fa- 
cilities are such that we can employ one 
hundred and fifty men if necessary: our 
equipment also inciudes large case-hardening 
and tempering furnaces Address HI. G. Kot 
ten Co., 30 Church St... New York City. 

Machinists’ and draftsmen's handbook : sec- 
ond edition, enlarged and revised; over 450 


pages, including illustrations and tables for 
$2.50: from cover to cover it is full of val 
uable and helpful information: invaluable to 
the employer as well as the workman: don't 
send any money: simply send your order and 
receive the book on trust: look it over—if 
you like it. keep it: act today Address 
Peder Lobben, Box 243, Holyoke, Mass 
Wanted—Some light work in metal manu 
facturing by a progressive Massachusetts 
company who are at present turning out a 
hich-crade mechanical product and have been 
doing so for over forty vears: we employ one 
thousand hands and have a thoroughly mod 
ern plant with uptodate machinery and fa- 
cilities: we would not consider anvthing but 


a larve and steady contract from thoroughly 
relieble nart'«s: correspondence solicited. Ad- 
dress “Facilities.” Rox 535. Awer. Macn 


HeL_p WantTep 








Clussifivcation indicates it address of 


prese 


advertiser, nothing else. 


CANADA 


First-class toolmakers, particu- 


Wanted 


larly on punches and dies, steady work ; wages 
from 35c. to 45c. an hou Apply Canadian 
General Electric Co.. Ltd.. Peterboro, Ont. 

Wanted—Blacksmith foreman: a large ag 
ricultural manufacturing concern now build 
ing at Hamilton, Canada, require the ser 
vices of a competent forge shop foreman, pre 
ferably one with plow manufacturing ex 
perience; this position offers exceptional op 
portunities to the right man; to receive con 


your ex 


sideration give detailed account of 
i with 


perience covering the past two years, 


references, and address Box 672, Am. Macu. 
COLORADO 
Due to the steady increase of our busi 
ness, We are constantly in need of drill press, 
lathe, planer, grinder, Jones & Lamson and 
bench men; also toolmakers and tool smiths 
good climate and location; steady work, good 
pay to tirst-class men; shop clean, light and 
we'll ventilated; 9 hours work Address, stat- 
ing experience J. Geo. Leyner Engineering 
Works Co., Littleton, Colo 


CONNECTICUT 


Wanted—Several first-class diemakers and 
toolmakers on light work: also machinists ac 
customed to light work; steady work and 
good pay for good man Address Dost Office 

tox S77, Station “A,” Hartford, Conn 


Wanted 


commission 


Salesmen to handle on a generous 
basis, a well advertising and 
quick selling line of lathe commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 
“R. T.,"° AMERICAN MACHINIST. 


tools: 


ILLINOIS 

Wanted rool designers; state age, salary, 
experience The Buda Company, Harvey, Ill 

Wanted— Draftsman, experienced in auto 
mobile design, particularly motor and trans 
mission; must be competent to check draw 
ings; state age, salary, experience, etc rhe 
Buda Company, Harvey, I] 

Several experienced mechanical and struc 
tural draftsmen, 480 to $100 per month; 
several experienced detailers and tracers, $60 
to $75 per month In replying state experi 
ence in full Box 691, AMER. MACHINIS1 

Wanted—Chief draftsman in factory of 


special machinery 
be man of 


employing 300 men: must 
thorough practical shop experience, 


as well as expert technical training, and of 
executive ability and experience to system 
atize work in drafting room, accurately check 
drawings and keep records; excellent perma 
nent position for high-grade man Box 661, 
AMERICAN MACHINIS1 
MASSACHUSETTS 

Wanted—A first-class draftsman familiar 

with wood car detail tox 621, Amer. Macu 


Wanted—Toolmakers, experienced on punch 


and die work Apply Employment Depart 

ment, General Electric Co., Pittsfield, Mass 
Wanted—Competent toolmaker for experi 

mental work by toston concern Address 


and other information, 


MACHINIST 


giving age, experience 
Box 680, AMERICAN 

Wanted—-A thoroughly competent 
designer with inventive faculty and thorough 
knowledge of modern shop practice to work 
on special line of machinery Apply by let 
ter only, giving age, experience, reference and 
salary desired, to Room 809, 318 Main St., 
Springfield, Mass 


machine 


MICHIGAN 
Wanted—A few first-class toolmakers ex 
perienced on die, jig and fixture work foi 
light manufacturing tox 592, Am. Macu 
Wanted Toolmakers grinders, die sink 
and drop forge hammer men, machinists 
and automatic screw machine operators: A-1 
men on'y Ruick Motor Co., Flint, Mich 
Wanted—First-class mechanic, uptodate in 
getting out production, as assistant superin 
tendent: one who has held similar position 


and 
ers 


for a large automobile parts company; good 
position for right man; give references and 
experience Box 651, AMERICAN MACHINIS? 


MISSOURI 


Wanted—Chief inspector: one familiar with 
steel bolsters and car work by large 
plant in West: one with car building experi 
ence preferred: give references and experi 
ence Rox 576, AMERICAN MACHINIST 

Wanted—A first-class foreman to take charge 
of machine shop of a western plant manufas 


stee 
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engines and agricultural machin- 
up to date in shop practice and 
handling men; give references. 
MACHINIS1 


turing gas 
ery ; must be 
expert need in 
Lox 670, AMERICAN 
JERSEY 

Assistant mechanical 
electrical machinery in 
state age, experience, 
AMER. MACHINIST. 


NEW 
Wanted 
design 

factory 
Box 6092, 


Draftsman 
draftsman to 
Jersey City 
and salary. 

NEW YORK 
A draftsman, one preferred who 

i engine and heavy sawmill 

Bros. Co., Belmont, . 


Wanted 
has experience in 
machinery. Clark 

Wanted—A _ few first-class 
small accurate work; good wages 
employment to competent men. 
Co., Endicott, N : 

Wanted—TIoreman 
tool makers; state 
wanted in first letter. 
Mfg. Co., Bath, N. Y. 

Wanted—Competent 
tail drawings of gas 
in die work preferred. 
Rathbone, Sard & Co., 

Experienced machinery salesman wanted to 
sell the best portable electric tools on the 
market; improved designs of standard drills, 
reamers, ete and several novel machines un 
like anything on the market this is the 
chance of a lifetime to help buiid up a_ busi 
ness for we are a new corporation. Address 
tox GS4, AMERICAN MACHINIST 

Wanted 
can show a 
sition with 


toolmakers on 
and steady 
Bundy Mfg. 


and 
rate 
Motor 


for tool department 
qualifications and 
The Kirkham 


draftsman to make de 

ranges, one experienced 
Apply Superintendent, 
Albany, N. 


superintendent who 
record, can obtain po 
company in Vennsylvania, who 
will pay good salary to the man who can 
produce results; the man must be able to de- 
sign dies, plan equipment, direct die and 
forge room foreman. In reply give references, 
age and salary expected. Box 688, AM. Ma. 

Wanted —We are constantly increasing our 
force and invite applications from the follow 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 
desirable characters Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 


Wanted—Large 
New York, wants com 
foreman for its forge 
employing 8 to 


Drop forge 


successful 


Forge Foreman manufac 
turing concern, near 
petent and experienced 
and hardening department, 
12 men: oil and gas furnaces and heating 
machines used: applicants must have had ex 
perience in handling men, case-hardening and 
treatment beth carbon and high-speed steels. 
Address in confidence, giving full details of 
experience, age and salary expected. Walter 
Ii. Foster Co., 50 Church St., New York. 


OHIO 
charge 
manu 


Wanted—Foreman to assume entire 
finishing department in large 
concern, making a complete line of 
valves. Box 671, AM. MACH. 
Wanted—In Cleveland, 0., man to act as 
superintendent ; must be experienced on metal 
stampings, such as trunk trimmings; must 
have experience for setting rates on piece 
work; give full particulars, where formerly 
employed, salary expected and age. Lox 674, 
AMERICAN MACHINIS1 
wanted by the 
Defiance, Ohio; must be 
thoroughly familiar with the general wood- 
working trade in the United States; one con 
versant with wheel and wagon manufacturing 
preferred: applicants should be under middle 
age and vive first-class references; a 
good position for a high-class man 
Superintendent—-A business, employing 500 
men, consisting of pattern, foundry and ma 
chine shop, manufacturing medium heavy 
machinery, desires superintendent with thor 
ough knowledge of foundry and machine busi 
ness: man must be systematic, and have held 
successfully position of superintendent in a 
modern organization; good salary and future 
with an expanding company only men of 
ability need apply location northern Ohio 
Box 650, AMERICAN 


of brass 
facturing 


standard brass 


salesman Defiance 


Machine Works, of 


Expert 


able to 


MACHINIS1 


toolmakers 


scree 


First-class machinists, 
die sinkers, lathe, planer, drill 
machine, boring and milling 

atcrs, wood patternmakers, brass moléders, 
polishers. buffers, finishers, spinners, mil! 
wrights, hammermen and blacksmiths whe are 
seeking positions or improving 
en those which they have. to register their 
names and addresses with the free Employ 
ment Jvepartment of the National Metal 
Trades’ Association Address Commissioner 

Office, 605 New England Bidg., Cleveland, O. 


anted 
press, 


machine ope: 


desirous of 


OREGON 


machinists (strictly 
steady work at wages 
$4.50 for 9%-hour day high 
modern tools in a comfort 
able, well lighted shop located in the finest 
country in the United States Willamette 
tron & Steel Works, Portland. Ore 


Wanted —Competent 
non-union) may 
from $3.50 up to 
grade work with 


secure 


AMERICAN MACHINIST 


PENNSYLVANIA 
Floor 
work. 
enn. 


ma- 
Co.,. 


fitters on 
Tool 


and 
Machine 


hands 
Colburn 


Wanted 
chine tool 
Franklin, 

Wanted—Lathe, boring 
hands; good wages, steady 
dell Machinery Company, 

Wanted—.Jig and tool draftsmen_ accus- 
tomed to automobile work. Reply, giving ex- 
perience, age and salary expected. Box 645, 
AMERICAN MACHINIST. 

Machinists Machine 
plenty of work, nothing but 
men need apply. Standard 
pany, kK liwood City, l’a. 

Wanted—Two experienced checkers and 
two experienced structural draftsmen wanted 
by a large firm, on mill buildings, etc.; loca 
tion, eastern Vennsylvania. Write, giving age, 
nationality, education, experience and_ sal 
ary expected. tox 660, AMER. MACHINIST. 

Steel Salesnen—We want several general 
steel salesmen of experience and ability; ex 
perienced in high-speed steel, alloy and cruci 
ble carbon steels; this opportunity is a most 
excellent one for the right men, who are 
qualified in every respect to become high 
grade sales managers. Address “V. A. 8.,” 
AMERICAN MACHINIST. 

We are 


floor 
Blais- 


mill and 
work. The 
Bradford, la. 


operators wanted; 
sober and steady 
Engineering Com- 


invite ap- 
kinds, 


increasing our force and 
plications from machine hands of all 
including men who can turn multiple throw 
cranks, bench hands, erectors, metal polish- 
ers, and Jones & Lamson turret lathe hands; 
shop located near Vhiladelphia and building 
marine gas engines; no labor troubles; give 
experience in detail. Sox S01, AM. MAcH. 

wanted for foundry 
have had some ex- 


foreman 
must 


Machine shop 
and machine shop; 
perience in machine tool building and in gen- 
eral repairs; shop employs about 40 hands 
and is situated in Pennsylvania, in the Schuyl- 
kill valley: give full particulars referring to 
recent employers, giving experience, age and 
salary expected; replies will be Areated con 
fidentially. tox 664, AMERICAN MACHINIST. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia 

RHODE ISLAND 
Ten draftsmen 
must be experienced and practical, capable 
of designing jigs, fixtures and punches and 
dies for the economical manufacture of auto 
mobile engine’ parts, interchangeable 
parts for small automatic machines The 
Taft-Peirce Manufacturing Co., Woonsocket, 


Wanted and designers; 


also 


WISCONSIN 

Wanted at once, automatic screw machine 
operators: men capable of setting up and op 
erating Cleveland automatic screw machines: 
state compensation expected, experience, ref 
erences and how can start work. Box 
676, AMERICAN MACHINIST 

Shop man who 
accurate production of small 
parts, and who has a good knowledge of 
duction of stampings: must be sober, ener 
getic and good mechanic: state age, experi 
ence, salary expected, where employed at 
present, and reasons for desiring a change. 
“X. Y. Z,"° AMERICAN MACHINIST 


soon 


understands the rapid and 
interchangeable 
pro 








WANTED 


SITUATIONS 








Classification indicates address of 


advertiser, nothing else. 


present 


CONNECTICUT 
with extensive aad val- 


A production man 
manufacture of med 


uable experience in the 
ium sized machinery, and also thoroughly fa 
miliar with bonus and piece-work methods, 
desires a situation as production or 
ant mechanical superintendent: location de- 
sired, New England or Middle Atlantic States. 
Bex 667, AMERICAN MACHINIST 
ILLINOIS 


assist- 


systematic, superin 
large manufacturing 
change Box 686, 


Experienced, practical, 
tendent in charge of a 
plant, wishes to make a 
AMERICAN MACHIINIST 

MASSACHUSETTS 

expert Jgol and die maker wishes position 
room or master mechanic, 
methods Box 675, Am. M 


as foreman of tool 

with all uptodat: 
Draftsman 

vears’ experience on 


age 24, with five 
drafting, de 


Young man, 


mechanical 


June 30, 1910. 


layouts, would like to secure posi- 
firm where there is chance for ad- 
Box 677, AMERICAN MACHINIST. 
NEW JERSEY 
position in machine shop 
well experienced; good 
AMERICAN MACHINIST, 
YORK 
foreman, 359, up to date in modern 
manufacture, row employed, de- 
sires change; good reference. Box 626, Am. M, 
Hlardener and temperer and case-hardener 
wants a change; used to all kinds of high- 
speed carbon steels. tox 690, AMER. MACH, 
Foreman toolmaker, up to date in modern 
shop methods, jig and fixture designer, steel 
trim and molding a_ specialty. tox 678, 
AMERICAN MACHINIST. 
graduate, 2 years shop, 12 years 
. competent on special and 
automatic machinery, typewriters, adders 
and fine experimental work. Box 681, Am. M. 
Expert on hardening and tempering all 
kinds of tool steel, high speed steel and case- 
hardening, 15 yeagys’ experience, wishes posi- 
tion; can furnish best recommendation. Box 
673, AMERICAN MACHINIST. 
Foreman machinist with 
wishes a position; large experience in hand- 
ling help; experienced on engine and ma- 
chinery of all kinds; excellent references. Ad- 
dress S. T., 5124 Ninth Ave., Brooklyn. 
machinist and toolmaker, 36 years 
of age, 18 vears’ experience building tools, 
jig experimental work, automatic machinery, 
also die work, wants steady position in New 
York City or vicinity. jox GS9, AM. Mact. 
Wanted—Position as _ superintendent or 
master mechanic; thorough technical and 
practical all-around designer, foreman, tool 
maker and mechanic; executive ability; A-1 
references. tox 685, AMERICAN MACHINIST 
Position as draftsman or designer wanted 
by technical graduate with one year's shop 
practice and 4% years’ drawing room ex 
perience on general machine work: good 
checker and accustomed to taking care of 
work. tox GS2, AMERICAN MACHINIST. 
Manufacturers of machine tools and equip 
ment desirous of establishing an agency in 
central New York, Ohio and Pennsylvania 
can secure the services of experienced sales 
men connected with successful engineering 
company. Address “Energy.” AMER. MAcn. 
OHIO 
Experienced superintendent, now employed 
is open for change; expert on light and med 
ium machinery, automobile work and sheet 
metal stamping; drafting room experience. 
and all-around factory man ; American, 
strictly sober, honest and industrious: loca- 
tion, northern Ohio. tox 683, AMER. Macu 
PENNSYLVANIA 


machinist and want a 
MACHINIST. 

RHODE ISLAND 

_ Able salesman, traveling New England, de- 
sires change; represent progressive concern 
manufacturing high grade product; aggres 
sive, systematic, resourceful; familiar with 
power and machinery line: confidential cor 
respondence invited. Box 679, AMrer. Macn. 


For SALE 


Sale——Interest or control in 
business; exceptional 
manager or instrument 
AMERICAN MACHINIST. 
For Sale or Rent—-Foundry, machine aad 
woodworking shops with machinery in villave 
of Albion, N. Y.: good opening for manufac- 
turing business. Geo. H. Church, Bergen, N. Y. 
For Sale—MclIntosh-Seymour vertical cross- 
compound non-condensing engine: cylinders 
16” and 28” with stroke 24”: direct con- 
nected to Stanley three-phase alternator, in- 
ductor type, 440 volts, 60 cycle: we have 
been taking 500 horsepower from it. The 
Davis Sewing Machine Co., Dayton, Ohio. 
For Immediate Sale—Two 26” Gisholt tur- 
ret lathes, latest type. in perfect condition, 
fully equipped with all adjustments: one of 
them is a new machine which has been in use 
but a few months; special spindle in one 
takes in 5” stock, the other is standard. Stand- 
ard Roller Bearing Co., Philadelphia, Pa. 
For Sale--One Nash gas engine. 20 horse- 
power. two cylinder, for electrie lighting. 
pumping or power: one Beaman & Smith hor 
izontal boring mill: table 25 inches wide. 36 
inches long; will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar- 
atus The ahove machines are in excellent 
condition. having been very little used. For 
further particulars and prices apply to Rider- 
Ericasen Engine Co., 35 Warren St.. New 
Tork 


tails and 
tion with 
vancement. 


Foreman wishes 
or auto repair shop ; 
references. tox bo7, 
NEW 

General 
methods of 


Designer, 
office ; exceptionally 


executive ability, 


German 


I am a 
GST, AMERICAN 


job. tox 














manufac- 
opportunity for 
maker. Box 516, 


kor 
turing 























